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THIRTY-SIXTH ANNUAL REPORT OF THE DIRECTOR 
OF THE UNITED STATES GEOLOGICAL SURVEY. 



George Otis Surrn, Director. 



Hie appropriations for the work of the United States Geological 
Survey for tiie fiscal year 1914-15 comprised items amounting to 
I1|620|520. The plan of operations was approved by the Secretary 
of the Interior, and a detailed statement of the work of the several 
branches and divisions of the Survey is presented on later pages of 
this report. 

SPECIAL PEATTJKBS. 

A LABGBB PT7BLI0 SBBVICE. 

In the last decade the United States Geological Survey has largely 
increased its return to the pubUc, both in amoimt and in variety of 
service rendered. The statement was made in this report a year ago 
that never before had the general public been in closer touch with 
Uns Survey or made larger use of the restdts of its scientific investi- 
gations. The recognition by citizens generally that the Geological 
Survey is a bureau of information as well as a field service has grad- 
ually placed upon it a large burden of work as well as of responsibility. 
The amoimt of correspondence involved in performing this public 
duty may be indicated by the fact that approximately 50,000 letters 
of inquiry were handled in the different scientific branches of the 
Survey last year. The scope of these inquiries is not less noteworthy, 
for they range from requests for information concerning the geology 
of every part of the United States or the water supply, both imder- 
ground and surface, of as widely separated r^ons as Alaska and 
Florida, or for engineering data on areas in every State in the Union, 
to inquiries regarding the natural resources of foreign countries, 
especially those of Central and South America. 

The dianges in the world's trade in metals and other mineral 
products during the last year brought to the Geological Survey a 
new opportunity for special service. The inquiries concerning pos- 
sible sources of this or that mineral product b^an early in August, 
and the Secretary of the Interior gave to the public an interview 
outlining the expected developments in the mineral industry. His 
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statement was foflowed by special press bulletins issued by the Survey 
on the more important subjects. In September, however, the 
demand for authoritative information had become so lively that a 
bulletin — ''Our mineral reserves'' (Bulletin 599) — ^was quickly pre- 
pared and issued without delay. In this pubUcation the whole 
subject of the country's ability to meet the emergency demands for 
minerals was summarized and the Survey offered to serve as an 
agent in bringing consmner and producer into touch with each other. 
This new fimction of acting as ''central" to the mineral industry 
proved popular, a large volume of special correspondence developed, 
and a gratifying use was made of the Geological Survey's list of 
mineral producers and of the specific information in the possession 
of the Federal geologists r^arding practically every type of mineral 
deposit in the coimtry. It is believed that this correspondence has 
been of material advantage to consumers and producers alike — ^the 
users of mineral products who were formerly dependent upon foreign 
sources of supply and the mine operators who have learned of new 
markets for their output. 

The preparation of this special information to meet a new public 
demand, together with the continued task of replying to requests for 
specific information, has resulted in placing fresh emphasis on this 
phase of the work of the Geological Survey. The rendering of such 
service is in itself instructive to those charged with the duty, and the 
Survey staflf has acquired a keener realization of the need not only of 
giving the facts to the public, but also of making those facts intelligible 
and useful to the citizen who lacks professional training in geology or 
engineering. Two obligations are thus laid upon the Government 
scientist — ^first, that of making his investigations more and more exact 
in method and more definite in result; second, that of transmitting 
the product of his investigations in a form to meet the needs of not only 
his professional associates but of the general public. Most scientists 
in the public service should aspire to the translation of their own 
reports into the language of the people. 

The Survey as the center of pubUc information concerning the geol- 
ogy of the United States bears an educational obligation to the public. 
It has so far, in part, neglected its opportunity as well as its duty as 
an investigative branch of the Government to furnish popular informa- 
tion of an instructive type regarding this most enlightening science. 
In recognition of this educational responsibility and of the importance 
of making its work more generally intelligible and useful to the 
private citizen who has not been geologically educated, several mem- 
bers of the Survey have of late given more attention both to the 
simplification of the language of the professional publications and to 
the prep€kration of reports that are popularly descriptive and instruo- 
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five, yet ako exact and efficient as vehicles for professional discus^ 
Bion or for the announcement of geologic discoveries. 

Conforming to this growing conviction, the Survey has printed on 
the backs of several of its topographic maps nontechnical descriptions 
of the physical features of the area mapped and of their origin. The 
evident appreciation by the general public of such explanations of 
the geologic features as shown by the increased demand for the maps 
has encouraged the extension of the practice. Accordingly, after the 
publication of such matter for the map of the Crater Lake National 
Park, Oregon, the Bright Angel area, in the Grand Canyon of Arizona, 
has similarly been described, and descriptions for other areas, 
including the Delaware Water Gap, in Pennsylvania and New Jersey, 
are now being prepared. This work is a by-product of the geologic 
mapping and therefore involves comparatively little expense, but it 
adds greatly to the general interest and educational value of the 
topographic maps. 

Survey geologists have prepared guides covering the points of scenic 
or unusual geologic interest in the Glacier National Park and in th^ 
Mount Rainier National Park, which were published as small 
brochures for distribution from the office of the Secretary of the 
Interior, and now the compilation of more elaborate and comprehen- 
sive accounts of the geography and the origin of the principal geologic 
features in several of the national parks has been imdertaken for pub- 
lication as bulletins of the Survey. '*The Glacier National Park, a 
popular guide to its geology and scenery,'' by M. R. Campbell, has 
been issued within the year as Bulletin 600. An illustrated guide 
containing descriptions, with maps, of the geology and of the origin 
of the striking physical features in the Yosemite Valley of California, 
with a study of the glaciation, is now being prepared in poptdar lan- 
guage by F. E. Matthes and F. C. Calkins and will probably be pub- 
lished at an early date as a bulletin. The Mesa Verde National Forest 
is to be similarly described and illustrated by A. J. CoUier, the prepa- 
ration of whose matter has, however, been necessarily interrupted 
by work in land classification. 

A more ambitious project was tmdertaken this year. Mindful of 
the great nmnbers of educated and intelligent tourists, both American 
and foreign, who were likely to visit the Pacific coast during the 
exposition year, and painfully aware of the lack of satisfactory guide- 
book descriptions, with adequate and accurate maps, covering the 
phjrsical features of the r^ons traversed by the greater niunber of 
the exposition visitors, the Survey determined to give the public the 
benefit of a portion of the wealth of geographic and geologic informa- 
tion in its possession, through the pubUcation of guidebooks to the 
geography, geology, mineral wealth and other natural resources, 
industries, and history of the regions bordering several of the trans- 
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continental routes. The small amount of money that could be 
devoted to this project without sacrifice to the public welfare m other 
lines of Survey work of more importance though of less popular 
interest made it practicable this year to undertake the preparation of 
only four such guides, as follows: 

The Northern Pacific Route, from St. Paul to Seattle, with a aide trip to the Yel- 
lowstone National Park (Bulletin 611). 

The Overland Route, &om Omaha to San Franciaco, with a aide trip to the Yellow- 
stone National Park (Bulletin 612). 

The Santa Fe Route, from Kansas City to Los Angeles, with a side trip to the Grand 
Canyon of the Colorado (Bulletin 613). 

The Shasta Route and Coast Line, from Seattle and Los Angeles to San Francisco 
(Bulletin 614). 

The first of these books, that describing the Overland Route, was 
issued in June, and the others followed in July, August, and Sep- 
tember. These books inform the traveler concerning the great West, 
its features and its resources, as well as imfold to him in attractive 
form its fascinating geology. The method adopted is to entertain 
the traveler by making more interesting what he sees from the car 
window, to guide his eyes toward the more important or essential 
things within his field of vision, and then to have much that he sees 
explained by what is unseen in the swift passage of the train. The 
magnificent illustrations of the great principles of earth evolution 
seen along the route are used to teach some of the principles of 
geology; and fragments of the story of the past are narrated to enable 
him to interpret the present. As stated in the preface of these 
volumes — 

The plan of the series is to present authoritative information that may enable the 
reader to realize adequately the scenic and material resources of the region he is 
traversing, to comprehend correctly the bads of its development, and above aU to 
appreciate keenly the real value of the country he looks out upon, not as so many 
square miles of territory represented on the map in a railroad folder by meaningless 
spaces, but rather as land — ^real estate, if you please — varying widely in present 
appearance because differing largely in its history and characterized by even greater 
variation in values because possessing diversified natural resources. One region may 
be such as to afford a livelihood for only a pastoral people; another may present oppor- 
tunity for intensive agricultiu*e; still another may contain hidden stores of mineral 
wealth that may attract laige industrial development; and taken together these varied 
resources afford the promise of long-continued prosperity for this or that State. 

Items of interest in civic development or references to significant epochs in the record 
of discovery and settlement may be interspersed with explanations of mountain and 
valley or statements of geologic history. In a broad way, the story of the West is a 
unit, and every chapter should be told in order to meet fully the needs of the tourist 
who aims to understand all that he sees. To such a traveler-reader this series of 
guidebooks is addressed. 

Somewhat related to the more distinctly educational reports 
abeady described are two bulletins — *'The data of geochemistry" 
(Bulletin 491), by F. W. Qarke, and *' Useful minerals of the United 
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States" (BuHetin 585), oompfled by Samuel Sanford and R. W. 
Stone. A third edition of the fonner (Bulletin 616) and a revision 
of the latter, much enlarged by F. C. Schrader, with a glossary show- 
ing the composition and character of each mineral (Bulletin 624), are 
now in course of publication. The editions of these handbooks of 
general information on broad subjects are rapidly exhausted. 

The special efforts of the last year to reach the public with these 
more popular publications are intended as the beginning of a move- 
ment to popularize further the results of scientific investigations. 
Both the opportunity and the duty of the United States Geological 
Survey to furnish scientific information in popular form are appre- 
ciated. 

DSICAND FOB GBOLOOZO WOBK. 

Especially noteworthy among the features of the year's work is the 
great increase in the demands made on the Federal geologists for 
specific investigations of an economic nature. The requests have 
touched an lines in the geologic province, but most of them ask for 
the examination of reported discoveries of potash or nitrate salts; 
for the study of the ore deposits in metal-mining districts, newly dis- 
covered or old; or for the investigation of the geologic structure in 
niany regions, with a view to the discovery of areas that may be 
regarded as sti^cturally favorable for the occurrence of oil or gas 
pools. 

The calls from many States for examinations as to the possibilities 
of findiDg oil in untested regions have been nearly as numerous as all 
others combined, applications for classification of public lands ex- 
cepted. In this field of applied geology especially the Geological 
Survey is coming more and more to be r^arded as the consulting 
geologist for the public. Many of the great oil companies, recog- 
nizfaig the paramount value of a knowledge of the geologic structure 
in the guidance of oil exploration and development, have secured the 
exclusive services of geologists trained in oil geology. These strong 
corporations, most of which have lured away from the Survey a 
nmnb^ of its best men, are able to organize geologic corps for them- 
selves and to examine geologically great areas of imleased and 
untested lands in order more certaiidy to select the sections in which, 
other things being equal, the prospects for pools are most favorable 
and the hazards of dry holes the least. But these corporations 
rarely publish the original information gained by their geologists, and, 
whether or not the company is able to obtain all the lands it desires, 
the public is seldom much the wiser for these investigations at private 



Ihe appeals to the Survey come mainly from citizens and land- 
owners singly and in groups, from chambers of commerce, and from 
delegations and communities. The Geological Survey is, by its 
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organic act, forbidden to make and therefore does not make ex- 
aminations of private lands primarily in behalf of their owners, 
whether the owners are individuals or corporations. Its examina- 
tions are regional in extent, without regard to ownership, and wh^ 
confined to small areas they are conducted without reference to 
property lines and with regard only to the geologic problems in hand 
and to the interests of the community and the Nation in the develop- 
ment of the mmeral resources in the vicinity or district. In strict 
conformity with this principle, the results of all examinations and 
investigations are withheld imtil they are printed, either as press 
notices or as more formal reports, and in these forms they are simul- 
taneously given out to all who ask for them. 

Both through its own resources and through the cooperation of 
State surveys, the Federal Survey greatly extended its examination 
of oil structure during the year, and the results will be found in its 
current economic bulletins and in State reports. Yet in this field, 
as well as in others, the increase in extent and efficiency of the work 
made possible by the larger fimds provided by Congress for this 
year has been insufficient to warrant attention to any except the 
most urgent calls on this national bureau for information r^arding 
the geology of the country and for guidance in the discovery and 
development of its mineral resources. The increase both in the num- 
ber and in the range of these calls is, in effect, proof of the public's 
growing appreciation of the value of the Survey work. 

A CONTRIBUTION TO PUBLIC HEALTH. 

The geologic resource of greatest value to the health of communi- 
ties is a supply of pure drinking water. It is generally recognized 
that a nimiber of diseases, prominent among which are typhoid 
fever and amoebic dysentery — a disease more common in tropical 
climates but found also in the United States — are contracted through 
contaminated water or contaminated food. Therefore a supply of 
pure water will eUminate one of the sources of such infection. 

It is highly desirable to obtain supplies of domestic water from 
sources other than the shallow wells, some of them open, that are 
foxmd near many houses. The water obtained from deep wells 
has percolated through sands and other material for so great a dis- 
tance that its impurities have been removed by filtration, and it 
possesses a sanitary value that can not well be overestimated, for 
such water is free from the bacteria causing typhoid fever and the 
protozoa causing amoebic dysentery, and its use obviates the neces- 
sity for shallow wells that may serve as a breeding place for Ano- 
pheles, the mosquito to which malarial infection is due. 

The United States Geological Survey for a number of years has 
been prosecuting, largely in cooperation with the State surveys, a 
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systematic study of the ground-water resources of all the Coastal. 
Plain States. Reports have been issued, either by the Federal Survey 
or by cooperating State geological surveys, for Virginia, North Coro- 
Ima, Georgia, Florida, Alabama, Mississippi, eastern Tennessee, Ken- 
tucky and southern Illinois, southeastern Missouri, southeastern 
Arkansas and Louisiana, northeastern Texas, the Black and Grand 
Prarrie areas of Texas, and the area imderlain by Tertiary forma- 
tions in Texas south of the latitude of Jefferson and east of Brazos 
River. The manuscripts of papers on the groimd-water resources 
of Delaware and Maryland, on the groimd waters of northeastern 
Arkansas, and on the groimd waters of LasaUe and McMullen coimties, 
Tex*, have been completed and will be published during the next 
fiscal year. Additional studies of the groimd waters of Mississippi 
are in progress and it is hoped that within the next year the manu- 
script will be transmitted for publication. Comprehensive studies of 
the ground-water resources of the Coastal Plain of Texas west of 
Brazos River are approaching completion, and the manuscript of a 
report will be submitted for publication within a year. 

With good health recognized as one of the great national assets, 
the extent of this study of underground-water resources furnishes a 
measure of its value to the pubUc. Reports have been published 
covering 376,000 square miles in the Atlantic and Gulf States, reports 
on 27,000 square miles are completed though not yet published, field 
work has been completed on 50,000 square miles, and work is con- 
templated to cover 16,000 square miles. These areas of nearly half a 
milhon square miles include the parts of the United States in which 
impure water supplies involve the greatest danger. The value of 
such surveys in conserving public health has already been demon- 
strated, for it has been noted that wherever an adequate supply of 
deep-well water has been obtained, typhoid fever, amoebic dysentery, 
and malaria have abated. 

The methods used by geologists in working out the distribution of 
ground waters are complex, but it is noteworthy that among the 
more significant criteria used are the fossil remains occurring in the 
different beds. Each one of the geologic horizons usually has its 
distinctive fossils, and by an accurate knowledge of these vestiges 
of organisms the geologist is aided in recognizing particular geologic 
formations. In this way he may be able to determine by means of 
tiie samples taken from the bore the depth to a certain water horizon. 
That paleontology, so generally regarded as a purely scientific 
study, has a great value in the investigation of economic resources 
may not be generally recognized. In order, however, to understand 
the conditions controlling the occurrence of any one of three of 
the most important mineral resources — groimd waters, coal, and oil 
and gas — ^an accurate knowledge of the succession of the different 
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. rock sheets and their geolc^c stmcture is essential, and the deter- 
mination of that order of succession depends upon the studj of 
fossil remains included in these rocks. The value of the woi^ of 
the paleontologists who have studied the geologic formations in the 
Coastal Plain area is therefore inestimable. Among the men i9(^ 
have aided in the paleontologic characterization of horizons and 
thereby assisted in the development of the ground water and oil 
and gas resources of the Coastal Plain, W. H. Dall, G. D. Harrk, 
and R. T. Hill should be specially mentioned. The excellent work 
of these scientists has been continued either by themselves or by 
others who have entered the same fields, and it is hoped that within 
a few years there may be available biologic characterizations of all the 
Tertiary and Cretaceous formations of the Coastal Plain. Addi- 
tional accurate information will assist in the further development 
of many of the natural resources of the Coastal Plain region. 

It is imfortunate that the paleontologists are subjected to increas- 
ing overwork, and it is to be regretted that on account of inadequate 
funds the distinguished Survey specialists engaged in these important 
studies, which are particularly in demand by the cooperating State 
surveys, can not be provided with assistance. 

It should be added that the science of paleontology has a laige 
educational value, and its popular interest is well illustrated in the 
western guidebooks, just published. As with geology in general, so in 
paleontology, the Survey ia the central pubUc source of information. 

CHANGB8 m FBBSOiraEL. 

The death of Henry G^annett, on November 6, 1914, terminated 
a long and important service. Mr. Gannett was connected with 
the Survey, wiUi a few interruptions, since 1882 and accomplished 
much in establishing the methods and fixing the standards of the 
topographic work in the early days of the organization. He held 
the title of chief geographer (or chief topographer) in the years 
1882 to 1896. BKs Government work outside of the Survey, chiefly 
work on the census of the United States, Cuba, Porto Rico, and the 
Phihppines, and his services as chairman of the United States Geo- 
graphic Board and as geographer of the National Conservation Com- 
mission, covered a wide field of geographic investigations and showed 
large grasp of new problems. He was also president of the National 
Geographic Society. 

Among the important resignations or transfers from the Survey 
within the fiscal year were those of David T. Day and E. W. Parker. 
These two men are to be credited with the development of the divi- 
sion of mineral resources, a service that is unique among the statis- 
tical organizations of the world. Dr. Day, after a service of nearly 
30 years, Wits transferred August 31, 1914, to the Bureau of Mines, 
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where, as consulting chemist, he will continue his investigation of the 
special prohlems connected with the technology of petroleum, devoting 
part of his time to this Oovemment work. Mr. Parker, who served 
in various positions in the Survey since 1891 and who has been in 
charge of the collection of statistics of the mineral resources of the 
United States since 1908, resigned June 30, 1915, to accept an 
important position with the anthracite-coal interests. Mr. Parker's 
resignation necessitated several changes in the division of mineral 
resources — the appointment of Hiram D. McCaskey as geologist in 
charge, of E. F. Burchard as geologist in charge of the section of 
nomnetallic resources, and of C. E. Lesher, associate geologist, to 
take charge of the statistics of coal. The number of men designated 
to take up the work relinquished by Mr. Parker is perhaps the strong- 
est indication of the amount and importance of that work, which he 
so long successfully carried on. 

Mr. E. C. Barnard, geographer, resigned May 2, 1915, after a service 
of more than 30 years, to accept the position of expert conmiissioner 
on the part of the United States in the International Boundary 
Commissions (Canada). Since 1910 Mr. Barnard's connection with 
the Geological Survey has been only nominal, by reason of his detail 
to the State Department in connection ¥rith the surveys of the 
international boundary. 

Other changes in the organization were the appointment, in January, 
of Philip S. Smith as administrative geologist and, in the absence of 
the Director, Acting Director, and the appointment, in February, of 
Guy E. MitcheU as chief of the executive division. Mr. Mitchell was 
succeeded by T. P. O'Hara as private secretary to the Director. 

EXHIBIT AT PANAHA-PAOIFIO EXPOSITION. 

With a small allotment from the congressional appropriation for the 
Government exhibit at the Panama-Pacific Exposition, San Francisco, 
the Survey has made a creditable and instructive exhibit, including 
scenarios showing many of the kinds of work done by the Survey in 
exploring and investigating the resources of the country; an exhibit 
of the per capita production of minerals of the United States; an 
exhibit of the use of many of the minerals in the rough and in the 
manufactured form; and specimens, maps, pictures, and instruments 
illustrative of various subjects studied or used by the Survey. Ralph 
W. Stone, geologist, was detailed to have charge of the exhibit and 
to give illustrated lectures daily describing the work of the Survey. 
The Survey has been awarded one grand prize, three medals of honor, 
three gold medals, two silver medals, and one bronze medal. Silver 
medals for collaboration were also awarded to the following Survey 
members: George H. Ashley, A. H. Brooks, J. C. Hoyt, S. J. Kdbel, 
R. B. Marshall, and Edward W. Parker. 
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SCOPB OF THE WOBK. 

In the foDowing pages of this admmistrative report the activities 
of each branch of the Survey are set forth in detail; the following 
paragraph is a brief siunmary of the whole. Geologic investigations 
were made in 47 Stat^ and Alaska; topographic surveys were made 
in 30 States, Alaska and Hawaii, and stream measurements were 
made in 41 States and Hawaii. The total area covered by the 
geologists in reconnaissance and detailed surveys was more than 
76,000 square miles and the area topographically mapped by the 
topographers was more than 35,000 square miles. The land-classi- 
fication work of the Geological Survey last year resulted in the classi- 
fication of about 36,000 square miles in the public-land States. In 
the collection of statistics of mineral production the Geological 
Survey cooperated with the State geologists of 16 States and carried 
on correspondence with 90,000 producers. 

WORK OF THE YEAR. 

PX7BLIOATIONS. 

The work of the Geological Survey is reflected chiefly in the publi- 
cation and distribution of its printed reports and maps. The publi- 
cations of the year consisted of 1 annual report, 1 monograph, 5 
professional papers, 10 separate chapters from 2 professional papers, 
35 bulletins, 30 separate chapters from 5 bulletins, 33 water-supply 
papers, 18 separate chapters from 4 water-supply papers, 1 annual 
report on mineral resources for 1913 (published also in 62 advance 
chapters, 16 delivered in 1913-14 and 47 in 1914-16), 6 advance 
chapters from the annual report on mineral resources for 1914, 3 
geologic folios, 2 lists of pubUcations, 1 list of topographic maps and 
folios, pamphlets entitled "Topographic instructions of the United 
States Geological Survey, 1915,'' and "Service bulletin, 1914," 
leaflets entitled "Nature and uses of topographic maps," "The pro- 
duction of copper in 1914," and "The production of spelter in 1914," 
3 circulars concerning geologic folios, 22 index-map circulars, 55 press 
bulletins, and 10 monthly lists of new publications. The total num- 
ber of pages in these pubhcations was 23,674, a notable increase from 
the preceding year and a larger nimiber than in any other year of the 
Survey's history. The pubUcations of the year 1913-14 comprised 
16,631 pages. 

Brief notes on the publications of the year are given below. 

Thirtt-Fiith Annual Report op the Director of the United States Geological 
Survey to the Secretary of the Interior, for the fiscal year ended June 30, 1914. 
1914. 163 pages, 2 plates. 

A detailed account of the work of the Geological Survey during the fiscal year 
1914, with a statement of the total appropriation made by Congress for the Survey 
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and the allotmentB lor each kind of work. Under the heading ' ' Special features " 
is a brief diacusBion of the province of a Federal Survey . The report also includes 
abstracts of the publications of the year and maps of the United States showing 
areas covered by topographic and geologic surveys. 
Monograph 53. The Pleistocene of Indiana and Michigan and the history of the 
Great Lakes, by Frank Leverett and F. B. Taylor. 1915. 529 pages, 32 plates, 
15 text figoras. Price $1.50. 

Describes in detail the glacial features and the great glacial lakes of a district 
which includes a considerable part of Indiana and all of the southern peninsula 
of Michigan. The question of a pre-Illinoian drift in southern Indiana is briefly 
treated, but the Wisconsin drift, the concealed portions of the earlier drift sheets 
that underlie it, and the somewhat intricate lake history associated with and 
following the retreat of the ice are the main subjects of discussion. The mono- 
graph is profusely iUustrated with maps showing the topography and geology of 
the area discussed, glacial lakes and eekers, ancient lake beaches, morainic 
systems, profiles of warped water planes, and river distributaries. It is closely 
rdated to Monographs 38 and 41, which treat of glacial geology in districts 
directly adjoining that discussed in the present report. 
PaoFsssiONAL Papbb 85. Shorter contributions to general geology, 1913. David 
White, chief geologist. 1914. 99 pages, 14 plates, 7 text figures. 

The first volume of a new series to be published annually by the Geological 
Survey under the title ''Shorter contributions to general geology.'' In advance 
of the printing of the full volume, separates, each including one or more papers, are 
issued to the number of 10 or 12 a year as the manuscript and illustrations are ready 
without waiting until the material for the full volume is in hand or even promised. 
These separates are paged continuously, so that the volume is simply a con- 
solidation of the separates, without change of pagination. The papers included 
in these ''Shorter contributions to general geology" may relate to any phase of 
geology, provided it possesses general interest — ^petrology, paleontology, stratig- 
raphy, gladology, structmral geology, etc. This volume is intended not as a 
catch-all for current odds and ends, but as a dignified collection of scientific 
contributions, each suitable in importance of subject, value of results, and 
quality of treatment for separate publication as a bulletin or professional paper 
if it were of sufficient length. 

Professional Paper 85 contains the following contributions: 

The origin of colemanite deposits, by H. S. Gale. 

The mud lumps at the mouths of the Miflsissippi, by £. W. Shaw. 

Interpretation of anomalies of gravity, by G. K. Gilbert. 

The Jurassic flora of Gape Lisbume, Alaska, by F. H. Knowlton. 

Resins in Paleozoic plants and in coals of high rank, by David White. 
PBorBseiONAL Paper 86. The transportation of debris by running water, by G. K. 
Gilbert, based on experiments made with the assistance of £. C. Miu*phy. 1914. 
263 pages, 3 plates, 89 text figures. 

The finer debris transported by a stream is borne in suspension; the coarser 
is swept along the channel bed. The suspended load is readily sampled and 
estimated, and much is known as to its quantity. The bed load is inaccessible, 
and we are without definite information as to its amount. The primary purpose 
of the investigation of which Professional Paper 86 is the outcome was to learn 
the laws which control the movement of the bed load, and especially to deter^ 
mine how the quantity of load is related to the stream's slope and discharge, 
and to the degree of comminution of the debris. The paper contains the record 
and discussion of a series of experiments made in a specially equipped laboratory 
at the University of California, Berkeley, in the years 1907-1909. 

7517*'— 15 2 
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Pbofessional Paper 87. Geology and ore deposits of Copper Mountain and Easaan 
Peninsula, Alaska, by 0. W. Wright. 1915. 110 pages, 22 plates, 11 text figuies. 

A detailed description of the geology of Kasaan Peninsula and Copper Mountain, 
the two most important copper-bearing areas in southeastern Alaska, proceed 
by a general account of the geology of the Ketchikan district, within which these 
areas lie. The mining development is only briefly discussed, because it is not 
of permanent interest and is fuUy treated in the Survey's annual bulletins show- 
ing the progress of investigations of mineral resources in Alaska. The genesis 
and occurrence of the copper ores are discussed, and special attention is paid to 
contact deposits, which are well exemplified in this region. The illustrations 
include a geologic map of the Ketchikan district, topographic and geologic maps 
of Copper Mountain and Kasaan Peninsula, plans and sections of mines, and 
halftone views of rocks and minerals from the areas discussed. 
Provbssional Papbr 88. Lavas of Hawaii and their relations, by Whitman Cross. 
1915. 97 pages, 4 plates. 

Describes in detail the petrography of the Hawaiian Archipelago, treating 
each of the larger islands individually. It is an accepted generalization con- 
cerning the Hawaiian Islands that they have been built up by a longKX>ntLnued 
series of volcanic eruptions b^inning at a point far west of the principal islands 
of to-day. They represent, therefore, the higher summits of a chain of volcanic 
mountains, mainly submarine, rising from an ocean floor more than 20,000 feet 
below the sur^w^e of the sea and extending for about 1,800 miles in a general 
north-ncnrthwesterly direction. They appear to form a simple petrographic 
province whose igneous rocks are clearly consanguineous. The paper idso dis- 
cusses the mineral, chemical, and normative composition of the Hawaiian lavas, 
as well as their distribution and association, and the theoretical bearings of the 
data presented. A map of the islands, photomicrographs of the rocks, a diagram 
illustrating variation in normative composition of the lavas, and a table of nosnna- 
tive ratios and symbols, accompany the report. 
Pbofbssional Paper 90. Shorter contributions to general geology, 1914. David 
White, chief geologist. 1915. 199 pages, 21 plates, 20 text figures. 

A consolidation of 12 short papers which were first issued as parts A to L, 
inclusive, forming the second annual volume bearing this title. The corresponding 
volume for 1913 was Professional Paper 85. 

Professional Paper 90 contains the following contributions: 

Geology of the pitchblende ores of Colorado, by E. 8. Bastin. 

Erosion and sedimentation in Chesapeake Bay around the mouth of Choptank 
River, by J. P. Hunter. 

Dike rocks of the Apishapa quadrangle, Colorado, by Whitman Cross. 

The composition of crinoid skeletons, by F. W. Clarke and W. C. Wheeler. 

Contributions to the stratigraphy of southwestern Colorado, by Whitman Croas 
and E. S. Larsen. 

A reconnaissance in the Canyon Range, west-central Utah, by G. F. LoughUn. 

The Montana group of northwestern Montana, by Eugene Stebinger. 

A deep well at Charleston, 8. C, by L. W. Stephenson, with a report on the 
mineralogy of the water by Chase Palmer. 

The stratigraphy of the Montana group, with special reference to the position 
and age of the Judith River formation in north-central Montana, by C. F. Bowen. 

The Cretaceous-Eocene contact in the Atlantic and Gulf Coastal Plain, by L. W. 
Stephenson. 

The history of a portion of Yampa River, Colorado, and its possible bearing 
on that of Green River, by E. T. Hancock. 

The inorganic constituents of echinoderms, by F. W. Clarke and W. 0. Wheeler. 
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PsoFSSsiOKAii Paper 95-A. Composition of muds from Columbus Marah, Nevada, 
byW.B. Hicks. 1915. pp. 1-11, fig. 1. 

Apartof Professional Paper 96, ''Shorter contributions to general geology, 1915. " 
Professional Paper 95-A is a further report on the investigation of the dry lake 
of Columbus Marsh, situated on or near the line between Esmeralda and Mineral 
counties, Nev. The investigation of this lake, begun in 1912, had for its economic 
motive the discovery of potash. Results of the work done in 1912 are given in 
Bulletin 540-N. Professional Paper 95-A tells of the work done in 1913, which in- 
cluded the drilling of one shallow well and the collection of a set of surface 
samples of muds from the marsh. After considering all the facts at hand, the 
author ex^^esses his belief that large amounts of potash have been absorbed from 
Borrounding or percolating solutions and are held in loosely combined form by 
the muds of Columbus Marsh and perhaps by the muds of the desert basins in 
general, while the other salts, being less completely absorbed, have been gradu- 
ally concentrated through evaporation. This theory explains the presence of the 
natural brines and salt incrustations with low potash content now found in the 
desert regions of the United States. 
Pbofbssional Paper 95-B. Eocene glacial deposits in southwestern Colorado, by 
W.W. Atwood. 1915. pp. ia-26, Pis. I-IV, figs. 2-11. 

Professional Paper 95-B describes briefly the geology of the Montrose quad- 
rangle, near Ridgway, Colo., at the base of the San Juan Mountains. This locality 
is of especial interest because one series of its exposed rocks includes a section 
of glacial till that is overlain by formations of Tertiary age. These exposures 
were found in September, 1913, in the same region where three distinct stages 
of Pleistocene glaciation among the mountains were demonstrated in 1912. The 
illustrations include a map of the area discussed, showing distribution of Eocene 
and Pleistocene glacial deposits, and geologic sections at several localities near 
Ridgway, Colo. 
Bulletin 541. Contributions to economic geology (short papers and preliminary 
reports), 1912, Part II, Mineral fuels— M. R. Campbell, geologist in charge. 1914. 
632 pages, 29 plates, 17 text figures. 

This bulletin includes 26 brief reports of two classes — (1) short papers giving 
comparatively detailed descriptions of occurrences that have econcmiic interest 
but are not of sufficient importance to warrant a more extended description; (2) 
I^eliminary reports on economic investigations, the results of which are to be 
published later in more detailed form. These papers are such only as have a 
direct economic bearing, all topics of purely scientific interest being excluded. 
They have been grouped according to subjects or general regions, and each group 
has been issued as an advance chapter as soon as it was ready. A complete list of 
the papers included in the voliime follows: 

Oil and gas in the northern part of the Cadiz quadrangle, Ohio, by D. D. Condit. 

Gas from mud lumps at the mouths of the Mississippi, by E. W. Shaw. 

Structure of Uie Fort Smith-Poteau gas field, Arkansas-Oklahoma, by C. D. 
Smith. ■ 

The Glenn oil and gas pool and vicinity, Oklahoma, by C. D. Smith. 

The Douglas oil and gas field, Converse County, Wyo., by V. H. Bamett. 

The Shoshone River section, Wyoming, by D. F. Hewett. 

Oil and gas near Green River, Grand County, Utah, by C. T. Lupton. 

Petroleum near Dayton, N. Mex., by G. B. Richardson. 

Reconnaissance of the Barstow-Kramer region, California, by R. W. Pack. 

Rhode Island anthracite, by G. H. Ashley. 

Coking coal in Powell Mountain, Scott County, Va., by M. R. Campbell. 

The coal resources and general geology of the Pound quadrangle of Virginia and 
Kentucky, by Charles Butts. 
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The coal resources of a part of northeastern Missouri, by F. C. Greene. 

The Cannonball River lignite field, Morton, Adams, and Hettinger countioB, 
N. Dak., by E. R. Lloyd. 

Lignite in the vicinity of Plentywood and Scobey, Sheridan County, Mont., by 
C. M. Bauer. 

Geology and coal resources of the area southwest of Custer, Yellowstone, and 
Bighorn counties, Mont., by G. S. Rogers. 

Coal discovered in a reconnaissance survey between Musselshell and Judith, 
Mont., by C. F. Bowen. 

The Cleveland coal field, Blaine County, Mont., by C. F. Bowen. 

The Big Sandy coal field, Chouteau County, Mont., by C. F. Bowen. 

The Horseshoe Creek district of the Teton Basin coal field, Fremont Ck>iLnty, 
Idaho, by E. G. Woodruff. 

The Glacier coal field, Whatcom County, Wash., by E. G. Woodruff. 

The Eden Ridge coal field, Coos County, Oreg., by C. E. Lesher. 

Geology and coal resources of the Sierra Blanca coal field, Lincoln and Otero 
counties, N. Mex., by C. H. Wegemann. 

Coal near Thompson, Grand County, Utah, by F. R. Clark. 

Coal near Wales, Sanpete County, Utah, by F. R. Clark. 

Analyses of coal samples from various fields in the United States, by M. R. 
Campbell. 
Bulletin 544. Fauna of the Wewoka fcvmatbn of Oklahoma, by G. H. Girty. 1915. 
353 pages, 35 plates. 

Describes the fauna of the Wewoka formation, which is typically exposed in 
the Coalgate and Wewoka quadrangles, in Atoka, Coal, Hughes, Okfuskee, Ok- 
mulgee, Pittsbuig, Pontotoc, and Seminole counties, Okla. This fcnrmation 
occupies a part of the Carboniferous area of Oklahoma, which is especially inter- 
esting because its rocks were laid down under physical conditions so much at 
variance with those of the Carboniferous areas farther north and east that both its 
sediments and its faunas show marked differences from those of the other areas. 
The fossils of the Wewoka formation are in an excellent state of preservation and 
offer an opportunity for careful generic and specific studies which may serve as 
a starting point for work in less satisfactory material. The illustrations show 
specimens of the fossils described in the report. 
Bulletin 548. Electric activity in ore deposits, by R. C. Wells. 1914. 78 pages, 7 
text figures. 

A contribution to the study of ore deposits, showing that contact with solutions, 
as well as some other conditions, may impart electric energy to certain metal- 
liferous minerals, thus transforming them into conductors of electric currents 
in ore deposits. Under certain conditions the valuable metals may be deposited 
from solutions by electrolytic action and thereafter be protected from redissolving 
by contact with any of the more oxidizable ores. Although the results thus fsj 
obtained afford no adequate basis for any method of electric prospecting, this 
bulletin possesses value in the broader investigation of ores, for' even feeble 
currents may exert a directional influence on ore deposition, and chemical con- 
. ditions, even at a distance, may be a factor in determining mineral association. 
The illustrations consist of diagrams showing apparatus and methods used in 
studying currents produced by combinations of solutions and minerals. 
Bulletin 549. The Shinumo quadrangle. Grand Canyon district, Arizona, by L. F. 
Noble. 1914. 100 pages, 18 plates, 1 text figure. 

Ever since Powell's daring boat trip down the Colorado in 1869 geologists 
have known that the waUs of the Grand Canyon display one of the most remark- 
able and instructive geologic sections in the world. Biilletin 549 treats of the 
geology of part of this district— the Shinumo quadrangle, covering about 270 
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tqiiare miles in Coconino County, northern Arizona. Although the book contains 
considerable lithologic and stratigraphic material that will scarcely interest 
those who are not geologists, the author has very properly remembered that the 
people as a whole have unusual claims to consideration in any publication dealing 
with the Grand Canyon, and has skillfully supplied as a setting to his more strictly 
scientific work mudi vivid description and lucid explanation, which will help 

I all those who take more than a transient and superficial interest in what they 

I see to understand one of the most impressive and significant of the inanimate 
works of nature. 

The map which accompanies this biilletin represents the first geologic map- 
ping done in the canyon that attains the standard of accuracy and detail set for 
the Geologic Atlas of the United States. 

BvLLXTiN 550. The ore deposits of northeastern Washington, by Howland Bancroft 
including a section on the Republic mining district by Waldemar Lindgren and 
Howland Bancroft. 1914. 215 pages, 19 plates, 26 text figures. 

Describes the geology of an area of about 6,000 square miles in Stevens and 
Ferry counties, northeastern Washington, giving detailed information as to its 
mining districts and ore deposits — chiefly lead, zinc, and copper. States that 
the general conditions for mining are particularly favorable and discusses briefly 
the methods and costs of mining, treatment of the ores, and means of transpor- 
tation. The illustrations include plans and sketch maps of some of the mines 
and halftone plates showing geologic conditions. 

Bulletin 559. Results of spirit leveling in Michigan, 1911 and 1913 — ^R. B . Marshall, 
chief geographer. 1914. 79 pages, 1 plate. 

BuLLXTDT 560. Results of spirit leveling in Ifinneeota, 1897 to 1914, inclusive, 
R. B. Marahall, chief geographer. 1915. 190 pages, 1 plate. 

Bulletin 561. Results of spirit leveling in Hawaii, 1910 to 1913, inclusive. R. B. 
Marshall, chief geographer. 1914. 42 pages, 1 plate. 

Bulletin 562. Results of spirit leveling in Viiginia, 1900 to 1913, inclusive. R. B. 
Maishall, chief geographer. 1914. 68 pages, 1 plate. 

Bulletin 563. Results of spirit leveling in Maryland, 1896 to 1911, inclusive. R. B. 
Marshall, chief geographer. 1914. 80 pages, 1 plate. 

Bulletin 566. Results of spirit leveling in Utah, 1897 to 1914, inclusive. R. B. 
Marshall, chief geographer. 1915. 77 pages, 1 plate. 

Bulletin 567. Results of spirit leveling in Idaho, 1896 to 1914, inclusive. R. B. 
Marshall, chief geographer. 1915. 130 pages, 1 plate. 

Bulletin 569. Results of spirit leveling in Iowa, 1896 to 1913, inclusive. R. B. 
Marshall, chief geographer. 1915. 126 pages, 1 plate. 

Bulletin 570. Results of spirit leveling in Wisconsin, 1897 to 1914, inclusive. R. B. 
MaTshan, chief geographer. 1914. 86 pages, 1 plate. 

Bulletin 572. Results of spirit leveling in Nebraska, 1896 to 1913, inclusive. R. B. 
Marshall, chief geographer. 1914. 57 pages, 1 plate. 

Reports on precise and primary leveling in the States mentioned, showing the 
exact altitude of a great nimiber of places. The work in Michigan, Hawaii, and 
Maryland, and part of that in Minnesota, Virginia, Iowa, and Nebraska was done 
in cooperation with the States. Each bulletin contains a halftone plate showing 
Geological Survey designs for bench marks. 

Bulletin 574. Mining districts of the Dillon quadrangle, Montana, and adjacent 
areas, by A. N. Winchell. 1914. 191 pages, 8 plates, 16 text figures. 

A sketch of the geology of the Dillon quadrangle, which covers about 3,i:00 
square miles in southwestern Montana, and detailed descriptions of its mining 
districts. The illustrations consist of geologic sketch maps of many of the districts 
and halftone plates showing geologic conditions. 
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Bulletin 576. Geology of ihe Hanagita-Bremner region, Alaska, by F. H. Moffit. 
1914. 56 pages, 6 plates, 6 text figures. 

This bulletin presents information about a region that was very little known 
prior to 1911. Although the author's survey was of a reconnaissance chaiact^ 
it was sufi&ciently detailed to outline the geography, general geology, and geologic 
history of the region and to obtain infonnation about the occurrence and dis- 
tribution of the gold and copper deposits. The Hanagita-Bremner region includes 
some mineral deposits which, though almost imdeveloped, give promise of becom- 
ing commercially valuable, now that they have been made comparatively accees- 
ible by the railroad recently completed up the CJopper River valley. The 
illustrations include topographic and geologic reconnaissance maps, a map show- 
ing the distribution of timber, and diagrams illustrating some of the methods of 
formation of canyons and other stream channels. 

Bulletin 577. Geology of the phoei)hate deposits northeast of Georgetown, Idaho, 
by R. W. Richards and G. R. Mansfield. 1914. 76 pages, 14 plates, 3 text 
figures. 

This report discusses briefly the geography and geology of an area in Bear Lake 
and Bannock counties, southeastern IdaJu>, and a part of Geoigetown Oanyon. 
Detailed descriptions, by townships, of the phosphate deposits are given, and the 
book contains geologic maps and sections of many of the phosphate-bearing 
districts. The type of geologic survey represented in this work is a development 
of the constantly increasing requirement for detail . The delineation of phosphate 
outcrops in areas beyond the properties that have been located and the estimation 
of the depth, tonnage, and quality of the different beds furnish part of the data. 

Bulletin 578. The Iditarod-Ruby region, Alaska, by H. M. Eakin. 1914. 45 
pages, 6 plates, 1 text figure. 

Describes an area in west-central Alaska between the mining settlements on 
Iditarod River and those on the Yukon at Ruby, visited by the author in the 
summer of 1913. This volume is the third report based on work inspired by the 
discovery of gold in the Innoko district in 1906. The author shows that the 
bedrock sources of the placer gold in this district include the igneous intrusTe 
rocks and the Cretaceous sediments at or near their contacts with the intrusivee; 
also that the auriferous lodes thus far foimd are closely associated with dikes and 
other intrusive rocks. These conditions augur well for the future of the mining 
industry of the region, for similar conditions exist in other parts of Alaska whcpe 
gold mining is successfully carried on. 

Bulletin 579. Reconnaissance of oil and gas fields in Wayne and McOrearycountieSi 
Ky., by M. J. Munn. 1914. 105 pages, 6 plates, 6 text figures. 

Gives a brief description of the stratigraphy and structure of the rocks b 
Wayne and McCreary counties, Ky., with especial reference to their oil and gas 
content. The oil and gas fields are treated in detail, and numerous records of 
weUs are given. As to the future of the area, there is every reason to suppose 
that many other profitable oil pools will be found eventually in districts in and 
adjacent to Wayne County, and the structural conditions seem to favcn* the 
practical application of geology in finding these pools. The Dlustrations include 
sketch maps showing the location of oil and gas pools, sections of deep wells, 
and views of specimens from the Beaver Greek oil "sand. ** 

Bulletin 580. Contributions to economic geology (short papers and preUminary 
reports), 1913, Part I, Metals and nonmetald except fuels. F. L. Ransome and 
H. S. Gale, geologists in chaige. 1915. 462 pages, 9 plates, 97 text figures. 

This bulletin is made up of 16 brief reports on investigations of mineral 
deposits except fuels in the United States in 1913. The papers included are 
of the two classes indicated for Bulletin 541 (p. 19). A Ust of the papers, arranged 
according to subjects, is given below: 
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Gold and silver. 

Gold placers on Wind and Bighorn rivers, Wyoming, by F, 0. Schrader. 
Lode deposits of the Alleghany district, California, by H. G. Ferguson. 
The Bochester mining district, Nevada, by F. C. Schrader. 

Copper. 

Notes on the Unaweep copper district, Colorado, by B. S. Butler. 
The Grand Gulch mining r^on, Mohave County, Ariz., by J. M. Hill. 

Lead and zinc. 

The Darwin silver-lead mining district, Calif onda, by Adolph Knopf. 
Some cerusite deposits in Custer County, Colo., by J. F. Hunter. 
Ore deposits in the Sawtooth quadrangle, Blaine and Custer counties, Idaho, 
by J. B. Umpleby. 

Raremetah. 

Oamotite near Mauch Chunk, Pa., by E. T. Wherry. 

The rutile deposits of the eastern United States, by T. L. Watson. 

Phoiphales. 

The phosphate deposits of South Carolina, by G. S. Rogers. 

The EUiston phosphate field, Montana, by K. W. Stone and C. A. Bonine. 

Salines. 

Salines in the Owens, Searles, and Panamint basins, southeastern California, 
by H. S. Gale. 

MiscellaneoiLS. 

A new g}rpsum deposit in Iowa, by G. F. Kay. 
Some deposits of mica in the United States, by D. B. Sterrett. 
Publications by Survey authors on metals and nonmetals except fuels, com- 
piled by I. P. Evans. 

BuiXBTiN 581. Contributions to economic geology (short papers and preliminary 
reports), 1913, Part II, Mineral fuels. M. R. Campbell and David White, 
geologists in charge. 1915. 187 pages, 11 plates, 6 text figures. 

This bulletin includes six brief reports of the two classes indicated for Bulletin 
541 (p. 19). A list of the papers follows: 

Petroleum and natural gas. 

Oil shale of northwestern Colorado and northeastern Utah, by E. G. Woodruff 
and D. T. Day. 

Oil and gas in the western part of the Olympic Peninsula, Wash., by C. T. 
Lupton. 

The Moorcroft oil field. Crook County, Wyo., by V. H. Bamett. 

Possibilities of oil in the Big Muddy dome, Converse and Natrona counties, 
Wyo., by V. H. Bamett. 

Geology and oil prospects in Waltham, Priest, Bitterwater, and Peachtree 
valleys, Cal., by R. W. Pack and W. A. English. 

Coal. 

The Coalville coal field, Utah, by C. H. Wegemann. 

BtTLLBTiN 582. Mineral deposits of the Santa Rita and Patagonia mountains, Arizona, 
by F. 0. Schrader, with contributions by J. M. Hill. 1915. 373 pages, 25 plates, 
46 text figures. 
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The purpose of this paper is to furnish a general idea of the character, occn^ 
rence, distribution, and development of the mineral resources of a desert tres 
comprising about 1,400 square miles in Pima and Santa Cruz counties, Ariz., 
26 miles southeast of Tucson. The physiography, geology, and water supply 
of the area are briefly discussed, and the mining districts, camps, and properties 
are considered in detail. The deposits include gold, silver, copper, lead, zinc, 
tungsten, molybdenum, and building materials. Topographic and geologic 
maps of the area discussed and of parts of it, maps, plans, and sections of some 
of the mines and their workings, and halftone plates showing geologic featores 
make up the illustrations. 

Bulletin 583. Colorado ferberite and the wolframite series, by F. L. Hess and 
W. T. Schaller. 1914. 75 pages, 14 plates, 35 text figures. 

This report is made up of two papers, namely, ''The mineral relations of f^ 
berite,'' by Mr. Hess, and ''Crystallography of ferberite from Boulder County, 
Colo.,'' by Mr. Schaller. Ferberite, as ordinarily defined, is that min^al of 
the wolframite series which is composed wholly or almost wholly of iron tungstate 
and which, like other wolframites, aystallizes in the monoclinlc system. It u 
comparatively rare and where found seems to occur in small quantities only. 
It occurs in laigest quantity in the locality described in this report. The illua- 
trations of Bulletin 583 include diagrams and halftone plates representing crystals 
of ferberite. 

Bulletin 584. BibUography of North American geology for 1913, with subject 
index, by J. M. Nickles. 1914. 183 pages. 

A list, arranged alphabetically by authors' names, of publications on the 
geology of the continent of North America and adjacent islands, also Panama 
and the Hawaiian Islands, issued in 1913. The work is indexed and contains 
lists of chemical analyses reported and minerals, rocks, and formations described. 

Bulletin 586. Slate in the United States, by T. N. Dale and others. 1914. 220 
pages, 26 plates, 18 text figures. 

This volimie is not only a corrected and revised edition of Bulletin 275, " Slate 
deposits and slate industry of the United States,'' but also contains the results 
of all recent discoveries and studies of slate in this country. Its plan is (1) to 
set forth, in succinct form, the present state of scientific knowledge as to the 
origin, 'Stnicture, texture, and chemical and mineral composition of slate; (2) to 
describe in more or less detail the slates and quarries of each district; and (3) 
to consider the economic geology of slate, including scientific prospecting for 
it, methods of testing it, slate machinery, and the uses of slate and slate waste, 
together with a tabular summary of the slates described. The book is illustrated 
by numerous maps showing the location of slate deposits and quarry sites in 
New England, the Middle Atlantic States, and Arkansas, and halftone plates 
showing some of the quarries. 

Bulletin 588. The constitution of the natural silicates, by F. W. Clarke. 1914. 
128 pages. 

This bulletin represents the results of a study of the chemical structure of the 
silicates found in the solid crust of the earth. From the geologist's point of 
view the silicates are of fundamental importance, for they form at least nine- 
tenths of the entire known mass of the earth's crust, and a study of their inner 
constitution may be reasonably expected to shed Ught upon many serious prob- 
lems. Every primitive rock or eruptive mass contains an aggregation of sili- 
cates, each one capable of undergoing chemical change by which alteration 
products are formed, so that in time the rock may become transformed into new 
substances, quite unHke those which originally existed in it. A knowledge of 
the processes which thus occur, dependent on chemical structure, should be 
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tpplicable to the study of the rocks and should ultimately render it possible so 
to investigate a metanunrphosed mass as to clearly indicate its origin. 
Bulletin 589. The calcite marble and dolomite of eastern Vermont, by T. N. Dale. 
1914. 67 pages, 2 plates, 11 text figures. 

A companion report to Bulletin 521, '*The commercial marbles of western 
Vermont," by the same author. The region discussed in the earlier report 
includes the most extensive marble industry in the United States, whereas Bulle- 
tin 589 relates to a virgin field whose development is still a work of the future. 
The object of this bulletin is twofold^to locate definitely and describe accurately 
the marbles and dolomites of eastern Vermont with a view to setting forth their 
possible economic uses and to discuss whatever features of scientific interest they 
may present. To this end the deposits are treated in detail by counties and 
towns. The illustrations include a map of the State and mi^ of many of the 
towndiipe, showing the marble and dolomite localities described. 
BuUiSTiK 590. Reconnaissance of the geology and oil prospects of northwestern Ore- 
gon, by G. W. Washbume. 1914. Ill pages, 1 plate. 

This report is based on a hasty reconnaissance, made during the sunmier of 
1910, of a certain part of the Coast Range of Oregon, where the presence of oil had 
been suggested by the topographic similarity of the locality to the oil regions 
of California. It contains a brief description of the geology of the district as a 
whole and of each county, as well as discussions of the oil and gas indications in 
each county. The author concludes that there is no good reason for believing 
that oil will be found in the northern part of the Coast Range of Oregon. A mi^ 
of northwestern Oregon showing gas and oil prospects accompanies the report. 
Bulletin 592. Mineral resources of Alaska — report on progress of investigations in 
1913, by A. H. Brooks and others. 1914. 4134'Xi pages, 17 plates, 13 text figures. 

A collection of 21 papers by 13 authors on the work of the Geological Survey 
in Alaska during 1913. Papers of a general character are presented first, followed 
by those treating of special districts, arranged geographically from south to north. 
The book contains preliminary statements on investigations made during the year 
and summaries of the conditions of the mining industry, including statistics of 
mineral production. It is illustrated by maps showing the distribution of min- 
eral resources in the whole Territory and in certain portions of it and by sketch 
maps showing the location of lode prospects in some of the districts. The titles 
of the papers are given below: 

Administrative report, by A. H. Brooks. 

The mineral deposits of Alaska, by A. H. Brooks. 

The Alaskan mining industry in 1913, by A. H. Brooks. 

Lode mining in the Ketchikan region, by P. S. Smith. 

Marble resources of the Juneau, Skagway, and Sitka districts, by E. F. 
Burchard. 

A barite deposit near Wrangell, by E. F. Burchard. 

Mineral deposits of the Yakataga district, by A. G. Maddren. 

Preliminary report on a water-power reconnaissance in south-central Alaska, 
by C. E. Ellsworth and R. W. Davenport. 

The Port Wells gold-lode district, by B. L. Johnson. 

Mining on Prince William Sound, by B. L. Johnson. 

Gold lodes and placers of the Willow Creek district, by S. R. Capps. 

Mineral resources of the upper Matanuska and Nelchina valleys, by G. C. 
Martin and J. B. Mertie, jr. 

Preliminary report on the Broad Pass region, by F. H. Mofiit. 

Mining in the Valdez placer district, by F. H. Moffit. 

The Chisana placer district, by A. H. Brooks. 
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Lode mining near Fairbanks, by Theodore Cbapin. 

Placer Tm'm'Tig in the Ynkon-Tanana r^on, by Theodore Chapin. 

Placer mining in the Ruby district, by H. M. Eakin. 

Mineral resources of the Yukon-Koyukuk region, by H. M. Eakin. 

Placer tniTiing on Seward Peninsula, by Theodore Chapin. 

Lode developments on Seward Peninsula, by Theodore Chapin. 
BuLLsnK 594. Some mining districts in northeastern California and northwestern 
Nevada, by J. M. Hill. 1915. 200 pages, 19 plates, 4 text figures. 

A general outline of the geology of a part of northern California and north- 
western Nevada, with a brief statement of the nature and occurrence of the ore 
deposits as a whole and detailed descriptions of individual mining districtB. 
In these descriptions the following points concemrog the districts are considered: 
Location, accessibility, history, production, climate and vegetation, topography, 
geology, type and origin of the ore deposits, and origin and character of the veinfl. 
Sketch maps of the districts, structure sections of the mountain ranges, and half- 
tone plates showing geologic features make up the illustrations. 
Bulletin 596. Geology and coal resources of North Park, Colo., by A. L. Beekly. 
1915. 121 pages, 12 plates, 1 text figure. 

Describes the geography, stratigraphy, structure, and economic geology of 
North Park, a great natural depression in the Rocky Moimtains of northern 
Colorado, sharply defined as a topographic unit by its prominent, almost contin- 
uous rim of mountain crests 2,000 to 5,000 feet above the bottom of the basiii. 
On account of its remoteness from frequented routes of travel, very little has 
been known of the geology of this basin until recent years. As coal is the most 
valuable known mineral resource of North Park, this report calls special attention 
to the coal deposits, discussing their occurrence and development and the produc- 
tion and estimated tonnage of the mines. The illustrations consist of a geologic 
map and sections of North Park, sections of coal beds, and photograp^c views of 
geologic featiuies. 
Bulletin 599. Our mineral reserves— how to make America industrially inde- 
pendent, by G. 0. Smith. 1914. 48 pages. 

The readjustments in the world's commerce necessitated by the European war 
have already imposed new conditions on the mineral industry as well as on 
other industries. Second only in importance to the food supply is the supply 
of mineral products necessary to meet the requirements of twentieth-century 
civilization. The United States has cause for congratulation in the facts that it 
is almost independent in the possession of essential mineral resources and that 
the interference with manufacturing caused by interruption of the importation 
of many necessary raw materials may be overcome almost wholly by develop- 
ment of neglected resources in our own country. Beginning in August, 1914, 
there was a lively demand for information regarding possible sources of mineral 
products, both crude and manufactured. Bulletin 599 was issued for the purpose 
of furnishing to the public in convenient form a summary of the mineral resources 
available for utilization under the pressure of present conditions, in the hope cf 
encouraging their development and discouraging the importation of raw material 
and products which can be supplied at home. 
Bulletin 600. The Glacier National Park : a popular guide to its geology and scenery, 
by M. R. Campbell. 1914. 54 pages, 13 plates, 13 text figures. 

Describes briefly the geology and scenery of the Glacier National Park, "^ich 
was set apart by act of Congress in 1910 and includes that part of the Front Raage 
of the Rocky Motmtains lying just south of the Canadian line in Teton and Flat- 
head counties, Mont. Illustrated by a topographic map of the park, diagrams 
showing geologic features, and halftone plates depicting some of the wonderful 
scenery to be found and enjoyed there. 
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BuixsTiN 612. Guidebook of the western United States, Part B, The Overland Route, 
with a aide trip to Yellowstone Park, by W. T. Lee, R. W. Stone, H. S. Gale, and 
others. 1915. 244 pages, 29 route maps, 50 plates, 20 text figures. 

A handbook for the traveler which deals not only with the geology but with the 
natural resources, history, and development of the coimtry between Omaha and 
San Francisco. It shows how differences in scenery and climate depend upon 
past geologic events and dispels the monotony of the Great Plains by taking the 
traveler back to times when these regions supported a vegetation very different 
from their present scanty covering and were inhabited by animals of strange 
forms and huge size. The scenery of the mountains acquires additional interest 
from the explanation of the earth movements and the resulting rock structure to 
which fundamentally the mountain forms are due. Even the desert becomes 
attractive when the traveler is told of its vanished lakes and is shown the old 
beach lines which their waves cut in the now arid hillsides. 

The book is intended to educate by being interesting, to win hearing for the 
story of geology by telling it in a clear and simple way, with abundant illustration 
from the car windows not only of the story itself but of its intimate connection with 
human life. 

The text deals with the route consecutively from east to west and is accompanied 
by a series of conveniently folded maps and by abimdant halftone cuts and dia- 
grams. Matter slightly more technical or detailed than is comprised in the body 
of the text, although not necessarily less interesting on that account, has been 
printed as footnotes. 
BuixKTiK 620-A. A gold-platinum-palladium lode in southern Nevada, by Adolph 
Knopf. 1915. pp. 1-18, PI. I, fig. 1. 

Part of Bulletin 620, ** Contributions to economic geology, 1915, Part I." A 
brief description of the geology of the district surrounding the Boss copper mine, 
in the Yellow Pine mining district, Clark County, Nev., at which platinum- 
bearing gold ore was discovered in 1914. The development of the mine and the 
genesis of the ore are discussed and a review is given of the known lode occur- 
rences of platinimi. Great interest attaches to so unusual and remarkable an 
occurrence of platinum and palladium in a gold-bearing lode. The Boss vein 
is one of the few primary deposits in which metals of the platinum group occur 
in more than traces and, with one possible exception (the New Rambler mine in 
Wyoming), is the only primary deposit of economic importance in which these 
metals are the constituents of predominant value. 
Watbb-Supply Paper 312. Surface water supply of the United States, 1911, Part 
XII, North Pacific coast drainage basins, prepared ujider the direction of M. 0. 
Leighton by F. F. Henshaw, G. C. Baldwin, G. C. Stevens, and E. S. Fuller. 
1915. 706 pages, 4 plates. 

Presents briefly the results of measurements of flow made on streams of the 
north Pacific coast of the United States diu-ing the calendar year 1911. Data for 
each gaging station are given under the following headings: Location, Records 
available. Drainage area. Gage, Channel, Discharge measiu^ments. Accuracy, and 
Cooperation. The book also contains tables giving gage heights and daily and 
monthly discharges at each station, lithographed maps showing the mean anniial 
precipitation and run-off in the United States, and halftone plates representing 
typical gaging stations and ciirrent meters. 
Watbb-Supply Paper 321. Siu-face water supply of the United States, 1912, Part I, 
North Atlantic coast basins, by G. C. Babb, C. 0. Covert, and J. G. Mathers. 
1914. 240 pages, 3 plates. 
Water-supply Paper 325. Surface water supply of the United States, 1912, Part V, 
Upper Missiasippi River and Hudson Bay basins, by A. H. Horton, W. G. Hoyt, 
and H. J. Jackson. 1914. 193 pages, 2 plates. 
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Watbr-Sufplt Papbb 326. Surface water supply of the United States, 1912, PM 

VI, MisBouri River basin, by W. A. Lamb, Robert FoUansbee, and H. D. Padgett 
1914. 375 pages, 2 plates. 

Water-Sufplt Paper 327. Surface water supply of the United States, 1912, Put 

VII, Lower Mississippi River basin, by Robert Follansbee. 1914. 84 pages, 2 
plates. 

Water-supply Paper 328. Surface water supply of the United States, 1912, Part 

VIII, Western Gulf of Mexico basins, by W. W. Follett, Robert Follansbee, and 
G. A. Gray. 1914. 121 pages, 2 plates. 

Water-Supplt Paper 329. Surface water supply of the United States, 1912, Part 

IX, Colorado River basin, by Robert Follansbee, £. A. Porter, and H. D. Pad- 
gett. 1914. 238 pages, 2 plates. 

Watbr-Supplt Paper 330. Surface water supply of the United States, 1912, Part 

X, The Great Basin, by F. F. Henshaw, £. A. Porter, and G. 0. Stevens. 1914. 
275 pages, 3 plates. 

Water-Supply Paper 331. Surface water supply of the United States, 1912, Part 

XI, Pacific coast basins in California, by H. D. McGlashan and G. C. Stevens. 
1914. 442 pages, 2 plates. 

Water-Supplt Paper 332-A. Surface water supply of the Pacific drainage baainfl in 
Washington and upper Columbia River basin, 1912, by F. F. Henshaw and W. 
A. Lamb. 1915. 282 pages, 2 plates. 

Water-Supply Paper 332-C. Surface water supply of lower Columbia River and 
Rogue, Umpqua, and Siletz rivers, 1912, by F. F. Henshaw and £. S. Fuller. 
1914. 226 pages. 

These reports present briefly the results of measurements of stream flow made 
in the drainage basins named during the calendar year 1912. Data for each gag- 
ing station are given under the following headings: Location, Records available, 
Drainage area. Gage, Channel, Discharge measurements, Artificial control, Winter 
flow. Accuracy, and Cooperation. The books also contain tables giving gage 
heights and daily and monthly discharges at each station, and halftone plates 
representing typical gaging stations and current meters. 

Watbr-Supply Paper 335. Geology and underground waters of the southeastern 
part of the Texas Coastal Plidn, by Alexander Deussen. 1914. 365 pages, 6 
plates, 17 text figures. 

The area discussed in this report embraces 36,317 square miles and includes 
that part of the Coastal Plain of Texas lying east of Brazos River and south of a 
line extending east and west through Jefferson, in Marion County. The paper 
includes a brief description of the geology of this area, with special reference to the 
imderground-water horizons, and discussions of the quality of the water and 
artesian conditions and prospects in each of the several coimties, as well as a 
geologic map of a part of eastern Texas, maps of several of the artesian res^voirs, 
maps showing the distribution of timber and the mean annual rainfall and run-off, 
and diagrams and sections showing groimd- water conditions. 

Water-Supply Paper 336. Water resources of Hawaii, 1912, by C. H. Pierce and 
G. K. Larrison. 1914. 392 pages. 

This volume contains results of measurements of the flow of certain streams 
and ditches in the Territory of Hawaii made during the calendar year 1912. 

Watbr-Supply Paper 338. Springs of California, by G. A. Waring. 1915. 410 
pages, 13 plates, 4 text figures. 

As a basis for the discussion of springs and spring waters of California this paper 
opens with a brief outline of the physical features of the State, together with a 
few notes on the character of the rocks and their structure, then proceeds to 
explain the usual or possible composition and properties of most natural waters 
as well as the source of their constituent sub^ancee, and concludes with dis* 
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cuflaions of the springs of California classified under the following groups: Hot, 
carbonated, sulphur, saline, magnesic, iron, artesian, large cold, and minor 
perennial springs. Accompanying the discussions of many of the springs are 
analyses of their waters, and at the end of the book are two tables, one of which 
gives an alphabetic list, by counties, of the best-known springs of the State, 'With 
name of owner, location, temperature, and yield, and the other a list of CaUfomia 
spring resorts. The illustrations consbt of lithologic and topographic maps of 
the State, showing locations of springs, and photographs of many of the springs 
and their environs. 

Watbk-Supfly Paper 339. Quality of the sur&ce waters of Washington, by Walton 
Van Winkle. 1914. 105 pages, 2 plates, 1 text figure. 

A brief discussion of the constituents, uses, and purification of natural waters 
and 'a detailed consideration, by drainage basins, of the quality of the stream 
waters of Washington, showing the nature and amoimt of the material they hold 
in solution. The book contains many analyses. 

Watbb-Sufplt Paper 340-C. Stream-gaging stations and publications relating to 
watCT resources, 1885-1913, Part III, Ohio River basin, compiled by B. D. Wood. 

1914. pp. i-xxii, 31-42. 

Watsr-Supflt Paper 340-D. Stream-gaging stations and publications relating to 

wat^ resources, 188&-1913, Part IV, St. Lawrence River basin, compiled by 

B.D.Wood. 1914. pp. i-xx, 43-52. 
Watbr-Sufflt Paper 340-E. Stream-gaging stations and publications relating to 

water resources, 188&-1913, Part V, Hudson Bay and upper Mississippi River 

drainage basins, compiled by B. D. Wood. 1914. pp. i-xxi, 53-61. 
Water-supply Paper 340-F. Stream-gaging stations and publications relating to 

water resources, 1885-1913, Part VI, Missouri River basin, compiled by B. D. 

Wood. 1915. pp. i-xxiii, 63-81. 
Water-Supplt Paper 340-G. Stream-gaging stations and publications relating to 

water resources, 188&-1913, Part VII, Lower Mississippi River basin, compiled by 

B. D. Wood. 1915. pp. i-xxi, 83-93. 
Water-supply Paper 340-H. Stream-gaging stations and publications relating to 

water resources, 1885-1913, Part VIII, Western Gulf of Mexico drainage basins, 

compiled by B. D. Wood. 1915. pp. i-xx, 95-104. 
Watbr-Supply Paper 340-1. Stream-gaging stations and publications relating to 

water resources, 1885-1913, Part IX, Colorado River basin, compiled by B. D. 

Wood. 1915. pp. i-xxiii, 105-116. 
Water-Sufply Paper 340-nJ. Stream-gaging stations and publications relating to 

water resources, 1885-1913, Part X, The Great Basin, compiled by B. D. Wood. 

1915. pp. i-xxi, 117-129. 

Water-Supply Paper 340-E. Stream-gaging stations and publications relating to 
water resources, 1885-1913, Part XI, Pacific coast basins in California, compiled 
by B.D.Wood. 1915. pp. i-xxiv, 131-146. 

Parts of Water-Supply Paper 340, a directory of Survey stream-gaging stations 
and publications relating to water resources of the United States. Each part con- 
tains a list of all gaging stations maintained in the section named in its title and 
an annotated list of publications issued by the United States Geological Survey 
relating specifically to that section, as well as a similar list of reports that are of 
general interest, covering a wide range of hydrologic subjects, and brief references 
to reports published by State and other organizations. 

Water-Supply Paper 340-C pertains to the Ohio River basin, which includes 
Ohio River witii all its tributaries, the most important being Allegheny, Mononga- 
hela, Beaver, Muskingum, New (or Kanawha), Scioto, Miami, Kentucky, Wabash, 
Cumberland, and Tennessee rivers. These streams drain wholly or in part the 
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States of Alabama, Geoi^, Illinois, Indiana, Kentucky, MiasiaBippi, New York, 
North Carolina, Ohio, Pennsylvania, Tennessee, Yiiginia, and West Yiiginia. 

Water-Supply Paper 340-D pertains to the United States portion of the St. Law- 
rence River baedn, which includes streams that drain into the Great Lakes and 
St. Lawrence River from the United States. These streams drain wholly or in 
part the States of Illinois, Indiana, Michigan, Minnesota, New York, Ohio, 
Pennsylvania, Yermont, and Wisconsin. 

Water-Supply Paper 340-E pertains to the United States portion of the Hudson 
Bay and upper Mississippi River basins, which include streams (from the United 
States) whose -waters reach Hudson Bay and the Mississippi above its junction 
with the Ohio (except the Missouri). These streams drain wholly or in part the 
States of Illinois, Indiana, Iowa, Minnesota, Missouri, Montana, North Dakota, 
South Dakota, and Wisconsin. • 

Water-Supply Paper 340-F pertains to the Missouri River basin, which in- 
cludes Mlssoxu'i River and all its tributaries, the most important being Jefiferson, 
Madison, Gallatin, Prickly Pear, Little Prickly Pear, Dearborn, Sun, Marias, 
Judith, Musselshell, Milk, Yellowstone, Little Muddy, Little Missouri, Cheyenne, 
Niobrara, Platte (including North Platte and South Platte), Kansas, Osage, and 
Gasconade rivers. These streams drain wholly or in part the States of Colondo, 
Iowa, Kansas, Minnesota, Missouri, Montana, Nebraska, North Dakota, South 
Dakota, and Wyoming. 

Water-Supply Paper 340-G pertains to the lower Mississippi River basin, 
which includes the main stream and all its tributaries below the mouth of the 
Ohio, the most important tributaries being Meramec, White, Arkansas, Yazoo, 
Homochitto, and Red rivers. These streams drain wholly or in part the States 
of Arkansas, Colorado, Kansas, Kentucky, Louisiana, Mississippi, Missouri, New 
Mexico, Oklahoma, Tennessee, and Texas. 

Water-Supply Paper 340-H pertains to the western Gulf of Mexico basins, 
which include all streams draining into the Gulf of Mexico west of the mouth of 
the Mississippi and into the Rio Grande. The largest of these streams are the 
Rio Grande, Sabine, Trinity, and Brazos rivers, Colorado River of Texas, 
Guadalupe and Chama rivers, Rio Puerco and Pecos River, in the United States, 
and Rio Salado and Rio San Juan in Mexico, draining wholly or Ln part the States 
of Colorado, Louisiana, New Mexico, Texas, and the northern States of Mexico. 

Water-Supply Paper 340-1 pertains to the Colorado River basin, which includes 
Green, Grand, Dolores, San Juan, Little Colorado, Virgin, and Gila rivers. 
These streams drain wholly or in part the States of Arizona, Colorado, Nevada, 
New Mexico, Utah, and Wyoming. 

Water-Supply Paper 340-J pertains to the Great Basin, which is made up of a 
number of minor basins whose streams do not discharge into the ocean. The 
largest of these minor basins are the depressions that hold Great Salt Lake, 
Sevier Lake, Humboldt Sink, Truckee, Walker, Carson, and Owens rivers, and 
Honey, Mono, Malheur, Harney, Warner, Abort, Summer, and Silver lakes. 
The streams of this section drain wholly or in part the States of California, Idaho, 
Nevada, Or^;on, and Utah. 

Water-Supply Paper 340-K pertains to the Pacific coast basins in California, 
which include Tia Juana, Sweetwater, San Diego, Bernardo, San Luis Rey, and 
Los Angeles rivers, draining areas to the south of San Francisco Bay; and San 
Joaquin, Sacramento, Russian, Eel, Mad, and Klamath rivers, which flow into 
the ocean through San Francisco Bay or north of it. With the exception of 
Klamath River and a few streams in Oregon that flow into Goose Lake, at the 
head of Pit River, all the streams in this division are entirely in Califomia. 
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Water-Supplt Paper 341. Underground waters of tlie Coastal Plain of Georgia, by 
L. W. Stephenson and J. 0. Veatch, and a discusBion of the quality of the waters, 
by B. B. Dole. 1915. 539 pages, 21 plates, 4 text figures. 

Gives the results of investigations made to determine the composition, struc- 
ture, and stratigraphic relations of the formations of the Coastal Plain of Georgia 
and the geologic position, quality, quantity, and economic adaptability of the 
WBieTB they contain. These topics are discussed first as applicable to the Georgia 
Coastal Plain as a whole and then as applicable to each county in this geologic 
province. Mr. Dole, who discusses the quality of the waters, concludes that all 
the undergroimd waters of this province may be used advantageously for domestic 
and industrial purposes, although those from the later formations may require a 
little softening. He thinks also that the surface waters of this section are even 
bett^ for industrial use than the ground waters, because they are lower in min- 
eral content. The illustrations include a geologic map of the Coastal Plain of 
Georgia, a map of the underground water resources, a sketch map showing the 
relation of the drainage to the geologic structure, and halftone plates showing 
typical formations exposed by railroad cuts. 

Water-Supplt Paper 342. Surface water supply of the Yukon-Tanana region, 
Alaska, by C. £. Ellsworth and R. W. Davenport. 1915. 343 pages, 13 plates, 
5 text figures. 

Describes briefly the general features of the Yukon-Tanana region, such as the 
geography, geology, climate, and water supply, and gives an account of the 
sl3«am-measurement work and the establishment of gaging stations, with an 
explanation of the methods of carrying on the work and collecting the data. 
Contains tables showing the daily gage height and discharge of the various streams, 
and maps and other illustrations showing the hydraulic development of the region. 

Water-Supply Paper 343. Geology and water resources of Tularosa Basin, New 
Mexico, by 0. E. Meinzer and R. F. Hare. 1915. 317 pages, 19 plates, 51 text 
figures. 

Describes the physiography, drainage, and geology of Tularosa Basin, New 
Mexico, with special reference to its underground water resources and their avail- 
ability for use in irrigation. Tularosa Basin, which includes about 6,000 square 
miles of arable land entirely shut in by mountain ranges so that it has no drainage 
outlets, is dependent upon its scanty rainfall and underground water for the grow- 
ing of its crops. The paper outlines tho routes of travel through the basin, briefly 
describing the watering places to be found on these routes, and contains analyses 
of some of the well, spring, and stream waters in this and adjoining areas. The 
illustrations include maps of the basin and adjacent country showing ground- 
water conditions, maps showing settlements, diagrams showing precipitation and 
its relation to altitude and other features, and sections of wells. 

Water-Supply Paper 344. Deschutes River, Oregon, and its utilization, by F. F. 
Hendiaw, J. H. Lewis, and E. J. McCaustland. 1914. 200 pages, 28 plates, 8 
text figures. 

This report describes the general featiu-es of the Deschutes River basin and 
gives in concise form the results of measurements of stream flow for 1912 at each 
gaging station. It includes sections on the availability of the water supply, the 
economic distribution of the water, and the developed and undeveloped water 
sites, as well as a brief discussion of the old and new laws relating to water (which 
in necessary for a proper understanding of the water-right situation) and the rela- 
tion of the Federal Government to the development of water power in this basin. 
Deechutes River is unique among western rivers in that its natural flow is con- 
stant and its headwaters afford reservoir sites so large and so well distributed that 
the total flow of the river may be utilized both for irrigation and for power. The 
paper is illustrated by a map of the basin showing the position of the gaging 
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stations, plans and profiles of Deschutes axtd Metolius rivers, and maps of many 
of the power sites. The report was prepared in cooperation with the State of 
Oregon. 

Water-Sxjpply Paper 346-E. A method of determining the daily discharge of 
rivers of variable slope, by M. B. Hall, W. E. Hall, and 0. H. Pierce. 1914. 
pp. 53-65, figs. 1-2. 

Water-Supply Paper 345-F. The discharge of Yukon River at Eagle, Alaska, by 
E. A. Porter and R. W. Davenport. 1914. pp. 67-77, Pis. IV-V, figs. 3-4. 

Parts of Water-Supply Paper 345, "Ck)ntributions to the hydrology of the 
United States, 1914.'* 

Water-Supply Paper 345-G. The water resources of Butte, Montana, by 0. E. 
Meinzer. 1914. pp. 79-125, Pis. VI-VIII, figs. 5-8. 

Part of Water-Supply Paper 345. Gives the results of an investigation of the 
water resources of the small rock-bound basin in the center of which is situated 
the city of Butte, Mont. The investigation was made In response to an urgent 
request from the citizens of Butte for information as to the supply of ground wattf 
in the fiat and the feasibility of developing it for industrial uses and for Irrigation. 
The author concludes that the bedrock in this area forms a nearly water-tight 
basin but contains small quantities of water near the surface, where the rock is 
partly dislnt^rated, and in joints at greater depths. This bedrock will yield 
enough water in smkll quantities for domestic use but not enough for irrigation 
or industrial use. The deposits of clay, sand, and gravel which partly fill the 
basin are saturated with water below the water table, so that with proper 
methods of construction a yield of 100 gallons a minute from a single well can 
probably be developed in most parts of the flat, but flows of large volume should 
not be expected. The illustrations include a map of the basin discussed, showing 
water resources, a map of Silverbow Creek near Butte, and a diagram showing 
average monthly precipitation at Butte. 

Water-Supply Paper 345-H. Ground-water resources of the Niles cone and adja- 
cent areas, California, by W. 0. Clark. 1915. pp. 127-168, Pis. IX-XVII, 
figs. 9-24. 

Part of Water-Supply Paper 345. Discusses briefiy the physiography, drainage, 
and origin of ground-water supply of an area comprising the so-called Niles cone 
(the alluvial fan of Alameda Creek) and adjacent tracts in Santa Clara Valley, 
Cal., just east of the south end of San Francisco Bay, and describes the geo- 
logic formations in relation to ground water. This region is one cf intensive 
farming, dependent on irrigation, and for more than 20 years there has been 
contention between the farmers and certain water companies that take large sup- 
plies from the Niles cone and tributary drainage basins to San Francisco and other 
cities on the bay. In the investigation resulting in this report an attempt was 
made to detennine the source of the ground water, the quantity now being with- 
drawn, the amount available, and the area dependent on Alameda Creek. The 
author concludes that the ground-water supply is hardly adequate for the full 
irrigation of the area and the present-scale diversions by the water companies. 
The illustrations include maps of the area, well sections, and graphs lowing 
fluctuations of the water table. 

Water-Supply Paper 345-1. Gazetteer of surface waters of Iowa, by W. G. Hoyt 
and H. J. Ryan. 1915. pp. 169-221. 

Part of Water-Supply Paper 345. Embraces descriptions of all the streams 
named on the best available maps of Iowa, including the United States Geological 
Survey's base map of the State, county maps published in the annual report d 
the Iowa Geological Survey, and the topographic atlas sheets of the United States 
Geological Survey. 



Digitized by 



Google 



PUBLICATIONS. 83 

Watbb-Stjpply Papbb 346. Profile surveys in the basin of Clark Fork of Columbia 
River, Montana-Idaho-Washington, prepared under the direction of R. B. Mar- 
Bhall, chief geographer. 1914. 6 pages, 3 plates. 

Describes briefly the general features of the Clark Fork basin and gives a list 
of the gaging stations maintained by the Geological Survey on the main stream 
and its tributaries. The paper contains plans and profiles showing the fall in 
the stream and conditions along the bank between Deer Lodge, Mont.^ and the 
international boundary. 

Water-supply Paper 347. Profile surveys in Snake River basin, Idaho, prepared 
under the direction of R. B . Marshall , chief geographer. 1914 . 12 pages, 3 plates. 
Describes briefly the general features of the Snake River basin and gives a list 
of the gaging stations maintained by the Geological Survey on the main stream 
and its tributaries. The paper contains plans and profiles showing the fall in 
the streams and conditions along the banks of Snake River from Enterprise to 
Minidoka and of Salmon River from Salmon to its junction with Snake River. 

Watbr-Supply Paper 348. Profile surveys in Hood and Sandy River basins, Oregon, 
prepared under the direction of R. B . Marshall, chief geographer. 1914. 8 pages, 

2 plates. 

Describes briefly the general features of the Hood and Sandy River basins and 
gives lists of the gaging stations maintained by the Geological Survey on the two 
main streams and their tributaries. Contains plans and profiles of Hood River 
and of Sandy and Zigzag rivers and Camp and Still creeks above Marmot, Oreg. 
Water-supply Paper 349. Profile surveys in Willamette River basin, Oregon, 
I»«pared under the direction of R. B . Marshall, chief geographer. 1915. 9 pages, 

3 plates. 

Describes briefly the general features of the Willamette River basin and gives 
a list of the gaging stations maintained by the Geological Siuvey on the main 
stream and its tributaries. Contains plans and profiles of Middle Fork of Willam- 
ette River and tributaries, Clackamas and Collawash rivers, and North Fork 
of Santiam River and tributaries. 

Watbr-Supply Paper 350. Profile surveys in Bear River basin, Idaho, prepared 
under the direction of R. B. Marshall, chief geographer. 1915. 7 pages, 1 plate. 
Describes briefly the general features of the Bear River basin and gives a list 
of the gaging stations maintained by the Geological Survey on the main stream 
and its tributaries above the mouth of Logan River. Contains a plan and profile 
of the river from Riverdale to Novena, Idaho. 

Water-Supply Paper 353. Surface water supply of the United States, 1913, Part III, 
Ohio River basin, by A. H. Horton, W. E. Hall, and H. J. Jackson. 1915. 264 
pages, 5 plates. 

Watbr-Supply Paper 364. Surface water supply of the United States, 1913, Part IV, 
St. Lawrence River basin, by C. C. Covert and W. G. Hoyt. 1915. 136 pages, 
2 plates. 

Water-Supply Paper 356. Surface water supply of the United States, 1913, Part 

VI, Missouri River basin. N. C. Grover, chief hydraulic engineer. 1915. 291 
pages, 2 plates. 

Water-Supply Paper 357. Surface water supply of the United States, 1913, Part 

VII, Lower Mississippi River basin, by Robert FoUansbee and G. A. Gray. 80 
pages, 2 plates. 

Water-Supply Paper 358. Water resources of the Rio Grande basin, 1888-1913, by 
Robert Follansbee and H. J. Dean, including Surface water supply of the United 
States, 1913, Part VIII, Western Gulf of Mexico basins, by Robert Follansbee, 
W. W. Follett, and G. A. Gray. 1915. 724 pages, 3 plates. 
TSIT**— 16 3 
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Theee reports present briefly the results of measurements of stream flow made 
in the drainage basins named during the calendar year 1913 and in the Rio Grande 
basin during the years 1888 to 1913, inclusive. Data for each gaging station are 
given under the following headings: Location, Records available, Drainage area, 
Gage, Channel, Discharge measurements. Artificial control, Winter flow, Accu- 
racy, and Cooperation. The books contain also tables giving gage heights and 
daily and monthly discharges at each station and halftone plates representing 
typical gaging stations and current meters. Water-Supply Paper 353 gives, in 
addition, views of two bridges over Miami River at Hamilton, Ohio, taken during 
the flood of March-April, 1913, and Water-Supply Paper 358 contains a map of 
the Rio Grande basin showing the location of gaging stations and mean annual 
precipitation in New Mexico and Texas. 

Water-Supplt Paper 363. Quality of the siurface waters of Oregon, by Walton Van 
Winkle. 1914. 137 pages, 2 plates, 1 text figure. 

A brief discussion of the constituents, uses, and purification of natural waters 
and a detailed consideration, by drainage basins, of the quality of the stream 
waters of Oregon, showing the nature and amount of the materials they hold in 
solution. The paper contains many analyses, which show that the river waters 
of Oregon are low in mineral content and are very good for general industrial use 
and for irrigation. The report was prepared in cooperation with the State of 
Oregon. 

Water-Supplt Paper 364. Water analyses from the laboratory of the United States 
Geological Survey, tabulated by F. W. Clarke, chief chemist. 1914. 40 pages. 
Coi^^tains 203 analyses, made in the chemical laboratory of the United States 
Geological Survey, of waters bom rivers, lakes, wells, and springs in the United 
States as well as some mine waters. Most of these analyses have been published 
elsewhere, but many of the original documents are out of print and are therefore 
obtainable with difficulty. 

Water-Supplt Paper 365. Ground water in southeastern Nevada, by Everett Ca^ 
penter. 1915. 86 pages, 5 plates, 3 text figures. 

Gives an outline of the geography and geology of an arid region comprising 
about 17,000 square miles in Clark, Lincoln, Nye, and White Pine counties, Nov., 
and discusses the quality and source of its water supply. The watering places 
on routes of travel are briefly described and there is a table giving the approximate 
distances, in miles, between the chief watering places in this section of the State. 
The illustrations consist of maps of the area discussed, a diagram showing average 
monthly precipitation at several stations, sections across Spring Mountain, and 
halftone plates showing types of flowing wells in Las Vegas Valley and other 
geologic features. 

Water-Supplt Paper 366. Profile surveys of Snoqualmie, Sultan, and Skykomish 
rivers, Washington, prepared under the direction of R. B. Marshall, chief geog- 
rapher. 1914. 7 pages, 3 plates. 

Describes briefly the general features of the Snohomish River basin and gives 
a list of the gaging stations maintained by the Geological Survey in the area 
drained by Snoqualmie, Sultan, and Skykomish rivers. Snohomish River is 
formed by the union of Skykomish and Snoqualmie rivers in the southwestern 
part of Snohomish County, Wash., and flows northwestward into Puget Sound. 
The paper contains plans and profiles showing the fall in the stream and conditions 
along the banks of Snoqualmie River and certain tributaries above Fall City, 
Sultan River above Sultan, and Skykomish River and certain tributaries above 
Gold Bar. 

Water-Supplt Paper 367. Profile surveys of Missouri River from Great Falls to 
Three Forks, Mont., prepared under the direction of R. B. Marshall, chief geog- 
rapher. 1914. 8 pages, 1 plate. 
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Describes briefly the general features of the Missoiiri River basin and gives a 
list of the gaging stations on the main stream in Montana maintained by the 
Geological Survey. Contains a plan and profile of the river from Great Falls 
to Three Forks, Mont. 
Vatsb-Svpply Paper 368. Profile surveys in Wenatchee River basin, Washington, 
prepared under the direction of R. B« Marshall, chief geographer. 1914. 7 pages, 
1 plate. 

Describes briefly the general features of the Wenatchee River basin and gives 
a list of the gaging stations maintained by the Geological Survey on the main 
stream and its tributaries. Contains a plan and profile of Wenatchee Lake, 
Wenatchee River, and certain tributaries. 
Watbb-Supply Paper 375-A. Groimd water for irrigation in the Sacramento Valley, 
California, by Kirk Bryan. 1915. pp. 1-49, Pis. I-II, figs. 1-6. 

Part of Water-Supply Paper 375, "Contributions to the hydrology of the United 
States, 1915." Describes briefly the geography and geology of Sacramento 
Valley. The water-bearing formations and the origin, movements, and develop- 
ment of the ground water are discussed, special attention being given to pumping 
problems. A relief map of northern California, showing outlines of Sacramento 
Valley, and an outline map of the valley, showing pumping areas and depth to 
water, as well as diagrams of the fluctuations of the water table at different points 
in the valley, make up the illustrations. 
Watkr-Supply Paper 375-C. The relation of stream gaging to the science of hydrau- 
lics, by C. H. Pierce and R. W. Davenport. 1915. pp. 77-84. 

Part of Water-Supply Paper 375. Considers stream gaging as a branch of hy- 
draulic engineering and concludes that, while a large amount of research is needed 
before hydraulics can be considered an exact science, yet the recent develop- 
ments in stream gaging x>oint to the poesibility that this branch may in time 
reach a state of periection so commensurate with the requirements imposed 
upon it that all problems connected therewith may be solved with mathematical 
exactness. When this ideal condition is attained the developments in the 
science of hydraulics that may be wrought by means of the current meter and 
the stop watch should be such as to justify the highest expectation of the most 
enthusiastic stream gager of to-day. 
MnnsRAX Resources op the Uniped States, Calendar Year 1913. 1914. Part I, 
Metals, clxxiii-f-901 pages, 8 text figures; Part II, Nonmetals, vi-f-1,617 pages, 
9 plates, 26 text figures. 

Statistics of the production, importation, and exx>ortation of mineral substances 
in the United States, including accounts of the chief features of mining progress, 
comparisons of past and present production and conditions, and the application 
of the products in the useful arts. Contains four inserts showing (1) mineral pro- 
ducts of the United States since 1904, (2) clay products of the United States in 
1913, (3) production of coal in the United States since 1807, and (4) production 
of crude petroleum in the world since 1857. A consolidation of 62 advance chap- 
ters, each covering a single mining industry or group of allied industries. 
MiKKRAi< Resources op the UNrrEO States, Calendar Year 1914; part*? as follows: 

The production of sand-lime brick in 1914, by Jefferson Middleton. 1915. pp. 
1-7. Part II: 1. 

Potash salts, 1914, by W. C. Phalen. 1915. pp. 9-33, PI. I. Part II: 2. 

The production of fuller's earth in 1914, by Jefferson Middleton. 1915. pp. 
35-46. Part II: 3. 

The production of phosphate rock in 1914, by W. C. Phalen. 1915. pp. 41-56. 
Part II: 4. 

Fuel briquetting in 1914, by E. W. Parker. 1915. pp. 57-60. Part II: 5. 
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Geologic Folio 193. San Francisco (Cal.), folio, by A. C. LawBon. 1914. 24 folio 
pages of text, 10 maps, 5 structure-section sheets, 1 columnar-section sheet, 10 
plates, 4 text figures. Price, 75 cents. 

Description and maps of the San Francisco district, Galilomia, comprisiiig the 
Tamalpais, San Francisco, Concord, San Mateo, and Haywards quadrangles, in 
Alameda, Contra Costa, Marin, San Francisco, and San Mateo counties, laige 
parts of four of these quadrangles cover the waters of the Bay of San Francisco or 
of the adjacent Pacific Ocean. The matter contained in this folio is to be pub- 
lished also in octavo form, price 75 cents. 

GxoLooic Folio 194. Van Horn (Tex.) folio, by G. B. Richardson. 1914. 9 folio 
pages of text, 2 maps, 1 structure-section sheet, 9 plates, 6 text figures. Price, 
25 cents. 

Description and maps of the Van Horn quadrangle, comprising about 1,019 
square miles in El Paso and Culberson counties, Tex. 

Gboloqio Fouo 195. Belleville-Breese (111.) folio, by J. A. Udden and E. W. Shaw. 
1915. 13 folio pages of text, 4 maps, 1 columnar-section sheet, 13 text figures. 
Price, 25 cents. 

Description and maps of the Belleville and Breese quadrangles, comprisiiig 
about 467 square miles in Bond, Clinton, Madison, and St. Clair coimtiee, 111. 

TopooRAPHiG Maps as follows: 

Alaska (Territory).! 

Ames, Iowa. 

Avena, CaL 

Axial, Colo. 

Baldwin, HL 

Battle Lake, Iflim. 

Benson, Aris. 

Boring, Greg. 

Bumham, Cal. 

Chester, HL-Mo. 

Chitina, Alaska.^ 

Chunibusoo, N. Y. 

Cincinnati, Ohk>-Ky.* 

Cllntwood, Va.-Ky. 

Coming, N. Y. 

Coshocton, Ohio. 

Crawford, W. Va. 

Crow Creek, Idaho-Wyo. 

Crystal City, Mo.-nL 

Cuskers, Mont. 

Deerwood, Minn. 

Douglas, Ariz. 

East Cincinnati, Ohio-Ky.* 

Elkhom Weir, Cal. 

Fredericktown, Ohio. 

Oambier, Ohio. 

Gillespie, lU. 

Grand Rapids, Mich. 

Hereford, Arif. 

Hindman, Ky. 

Hominy, Okla. 

Hoquiam, Wash. 

Houghton, Mteh. 

Kern River ofl field, Cal. (2 sheets).^ 

Kirkvflle, Cal. 

Lanes Creek, Idaho. 

Lathrop, CaL 

Little Muddy, Ky. 



Longs Peak, Coto. 

Loudonville, Ohfo. 

Macomb, HL 

Malai^, Wash. 

Manteca,CaL 

Marengo, Ohfo. 

Massachusetts, Rhode Island, and Conoecticut 

(States).i 
Meadow Creek, W. Va. 
Merritt,Cal. 
Mesa, Aril. 

Mesa Verde Natfonal Park, Coto. 
Vilford, Pa.-N. Y.-N. J. 
Milton, Vt. 
Montana (8tate).i 
Monument Butte, Colo. 
Morenci, Arii.-N. Mex.» 
Mount Bakor district, Wash. 
Mount Morrison, Cal.-Nev. 
Mount OUve, lU. 

Mount Rainier National Park, Wash. 
Murphy, Tenn,-N. C.» 
Nemaha, Nebr.-Mo. 
Nowata, Gkla.« 
Number Foiv, N. Y. 
Nyack, Mont. 
Oregon (State).* 
Oregon City, Oreg. 
Otta%va, m.« 
Palatka, Fla. 
Perham, Minn. 
Perrysville, Ohfo. 
Petaluma, CaL 
Peters, CaL 
Pine, Oretf.'Idaho. 
Platte County, Mo. 
Port Valdc7, Alaska, 
Pound, Va.-Ky. 



» PhotoUthograpb. 

> Reprint of Plate I, Bulletbi 374. 

* Now editfon; revised in field. 



* Formerly Oil Center; revised in field and enlarged. 
» Formerly Boyles. 

* Resurveyed and reengreved. 
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PriBstVaOay.OiL 

B«ediDs,Pa.i 

Rcnanlt, HL-Mo. 

Ronda,CaL 

RoxftbeU, Ohio. 

8a(K>, W. Va. 

San Francisoo and vidnity, CaL 

San Francisoo Bay (sheet J-10 of world map). 

SeaSord.PeL.Md. 

Soda Canyon, Colo. 

Spring Creek, Mont. 

Sunnyside, Utah. 

Swlm^^CaL 

Todd Lakes, Mont. 

Troy, Ohio. 

Tula VaDey, Mont. 



Underwood, Mhm. 

Union Island, CaL 

United States (2-sheet base mnp)* 

United States (3-sheet contour map).* 

Vergas, Minn. 

Vermont and New Hampshire (States).* 

Vemalis,CaL 

Vincennes, Ind.-I1L 

Virginia (State).* 

Walker Creek, CaL« 

Washhif^n (State).* 

West Cincinnati, Ohlo-Ky.* 

Wyoming (State).* 

Yerfaigton district, Nev. 

Yolo, CaL 



GBOLOaiO BBAKOH. 



SCOPE OF WORK. 

The geologic branch is responsible for the geologic work of the 
Survey. Its original duties, as defined in the act establishing the 
Survey, were "the classification of the public lands and the examina- 
tion of the geological structure, mineral resources, and products of the 
national domain. " These duties were at first construed to apply only 
to the public-land States. Later, however, in order that aU parts of 
the country might share alike in the benefits of its work, the Survey 
was specifically authorized "to continue the preparation of a geo- 
logical map of the United States, '' the scope of its operations being 
thus made nation-wide. Since that time (1882) the investigations 
necessary to the fulfillment of the Survey's obligations to the public 
have become as varied as the aspects of geology itself. 

At present the geologic branch is not only the effective agency of 
the Survey in the geologic investigations carried on by the Govern- 
ment in all parts of the United States and Alaska but also the great 
geologic information bureau to which the American public, from Key 
West to Point Barrow and from San Diego to Eastport, applies for 
knowledge of every sort concerning the earth's crust and its mineral 
constituents. To the people of this coimtry and, in a surprising degree, 
to the citizens of other coimtries, the Survey is the principal source 
of geologic information regarding not only the geology of the United 
States and its possessions but also that of Mexico, Central America, 
and even South America. Through its correspondence it is asked for 
data regarding the geology and mineral deposits of all parts of the 
world. The geologic branch has therefore the double task of geologic 
surveying, including the investigation, description, and mapping of 
the geology and mineral deposits of aU parts of the country, the 
classification of the public lands, and the publication of the results of 



> Resnrrejrod and reengravad. 

< Re\ised map; publbhed in new form. 

> PbotoUthQgraph. 



* Preliminary edition showing part of quadrangle. 

* New edition; revised in field. 
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its work on the one hand, and of furnishing to the public misoi 
laneous geologic information derived from aU sources on the 01 



ADMINISTRATION. 



^tl^ 




For the more efficient and systematic accomplishment of its w<k4 
the geologic branch is organized in four divisions — geology, Datj 
White, chief geologist, in charge; Alaskan mineral resources, A. 1 
Brooks in charge; mineral resources, H. D. McCaskey in chara 
chemical and physical researches, G. F. Becker in charge. Th« 
divisions, though as nearly autonomous as is practicable without loi 
of efficiency and strength in the organization as a whole, cooperai 
effectively. Most of the statistical reports of the division of minei^ 
resources are prepared by members of the division of geology who 
specialists in the geology of the respective mineral deposits and whi 
field investigations give opportunities for close observation of 
mineral industries. In paleontologic and other laboratory invesi 
tions there is free exchange of assistance between the division 
Alaskan mineral resources and the division of geology. Field iiiv( 
gations are occasionaUy made by members of the division of ch( 
and physics under the auspices of the division of geology. 

The chief geologist plans the geologic investigations to be carried 
by the Survey in the United States and has general supervision of 
work. He gives special attention to cooperation in geology with 
State surveys and devotes such time as is available to him for fit 
work to field inspections and conferences with geologists and 
of sections and to the direction and inspection of the work of 
section of eastern fuels. 

PUBLICATIONS. 

The publications of the fiscal year 1915 prepared wholly or p 

in the geologic branch embrace 1 monograph, 34 professional papei^ 

bulletins, etc., 92 chapters of reports later published as anrn 

volumes, and 3 geologic folios. Titles and brief abstracts of th< 

pubhcations are given on pages 16-37. Besides the official public 

tions, 56 papers were, with the permission of the Director, publish! __ 

in scientific journals and in the publications of scientific societie ^_ 

Eight reports, based on work done in cooperation with State geologic ^ 

surveys, have, in accordance with the cooperative agreements, bee +J 

transmitted to the States for publication. On the other hand, thri -L. 

tensive geologic reports, prepared by the State organizi ^ 

he same agreements, have been submitted for publici :^ 

Federal Survey, and others are in preparation by tl !^1 

hie preparation of the reports of mineral production son ^ 

ial relating to certain of the industries in the differs* * 

ipiled by the State geologists. 
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ABEA GBOLOOICALXY 8UKV£Y£D IN THE UKITBD 8TATES DURING THE 

TEAR. 

On account of the diflferences in tho nature of the work performed, 
it is difficult to estimate areas covered by all the geologists in square 
miles of detailed areal, detailed reconnaissance, and reconnaissance 
mapping. However, calculations, in which examinations for inspec- 
tion, pfdeontologic studies, revision, and local investigations have 
been omitted, furmsh the following results for the fiscal year ended 
June 30, 1915. 

AreoM covered by geologic surveyz, fi9caX year 1914^15. 

States east of the one-hundredth meridian : Squmre miles. 

Detailed areal 3,346 

Detailed reconnaissance. 1, 830 

Reconnaissance 36, 650 

States west of the one-hundredth meridian: 

Detailed areal 10,411 

Detailed reconnaissance 4, 706 

Reconnaissance 10, 706 

Total in the United States: 

Detailed areal 13, 757 

Detailed reconnaissance 6, 535 

Reconnaissance 47, 355 

The areas in the United States covered by geologic maps published 
by the Survey and the general nature of the work in each area are 
shown on Plate I, which does not, however, indicate areas for which 
reports, prepared by this Survey, have been submitted for publi- 
cation to cooperating State organizations or to other bureaus and 
departments of the Federal Government. 

The progress of geologic surveying in Alaska is described in the 
section on the division of Alaskan mineral resources (pp. 92-99). 

DIVISION OF GEOLOGY. 
OBOAHIZATIOV. 

The scientific force of the division of geology at the beginning of 
the year consisted of 66 geologists, 33 associate geologists, 26 assistant 
geologists, 15 junior geologists, and 22 geologic aids. During the 
year eight members of the scientific staff resigned to take positions 
in private life at higher salaries, two members were transferred to the 
land-classification board, and 12 members were appointed. The 
total number of geologists of various grades on the staff at the end of 
the year was 164. Of this number, 81 were employed continuously, 
35 gave only part of their time to Survey work, and 48 were not 
employed. 



Digitized by 



Google 



40 THIBTY-SIXTH ANNUAL REPORT OP GEOLOGICAL SURVEY. 

The division of geology is organized in nine sections, as follows: 

1. Section of eastern areal geology (east of the one-hundredth meridian). 

2. Section of western areal geology (west of the one-hundredth mmdian), includ- 

ing the subsection of investigations in petrology. 

3. Section of Coastal Plain investigations. 

4. Section of glacial geology. 

5. Section of paleontology and stratigraphy. 

6. Section of metalliferous deposits. 

7. Section of nonmetalliferous deposits. 

8. Section of eastern mineral fuels (east of the one-hundredth meridian). 

9. Section of western mineral fuels (west of the one-hundredth meridian). 

The section of geologic-map editing, although a part of the publica- 
tion branch, comes imder the general supervision of the chief geologist. 

ALLOTMSHTS. 

The total funds available for the geologic work of the Survey in 
the United States for the year 1914-15 were as follows: 

Geologic surveys $400, 000 

Statutory salaries 13, 700 

Search for potash deposits (part of the appropriation for chemistry 
and physics) 16, 150 

429,850 

The allotments of the appropriations were as follows: 

Section of eastern areal geology $24, 700 

Section of western areal geology 47, 700 

Section of Coastal Plain investigations 12, 400 

Section of glacial geology 7, 175 

Section of paleontology and stratigraphy 23, 500 

Section of metalliferous deposits 47, 855 

Section of nonmetalliferous deposits (including potash) 38, 750 

Section of eastern fuels ' 31, 800 

Section of western fuels 57, 610 

Geologic map editing 7, 020 

Debris investigation and inspection 4, 400 

Supervision, administration, salaries of clerical, technical, and 

skilled labor forces, instnunents, supplies, and contingent fund 95, 440 

398, 350 
Land-classification board 31, 500 

Of the amounts allotted to this division, approximately $309,900 
was expended directly for geologic work, including the search for 
potash. Of this amount, about $208,540, or 67.3 per cent, was 
expended west of the one-hundredth meridian and $101,375, or 
32.7 per cent, east of the one-hundredth meridian. If, however, the 
$31,500 for the operations of the land-classification board is included, 
70.3 per cent of a total approximating $341,415 was spent for investi- 
gations west of the one-hundredth meridian — that is, essentially 
in the pubhc-land States. The allotment for supervision, etc., is 
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divisible in very nearly the same proportions between the eastern and 
western work. 

OOOPEHATIOir WITH FEDERAL BTTRSAUS AHD STATS SinEtVXTB. 

In strictly geologic field investigations or paleontologic studies the 
Survey cooperated through the division of geology ¥dth 17 States — * 
Georgia, Illinois, Iowa, Kentucky, Maryland, Michigan, liiCnnesota, 
Mississippi, Missoiu-i, New Jersey, North Dakota, Oklahoma, Oregon, 
Pennsylvania, Tennessee, Virginia, and Wisconsin. Informal co- 
operation, without specific financial obligations, exists between most 
of the other States having geological surveys. 

The Survey cooperates with the Bureau of Mines in the metal- 
lographic study of ores, in the investigation of the invasion of Cali- 
fornia oil wells by salt water, in studies of the appUcation of geology 
to engineering problems of mining and construction, and in the ex- 
amination of placers and placer mining in the United States. The 
Survey is also engaged ¥dth the Bureau of Standards, the Bureau of 
Mines, and the Office of Public Roads in a thorough and systematic 
study of the building stones of the United States. Through the 
division of geology it also cooperated informaUy with the Smithsonian 
Institution, the Bureau of Fisheries, the Forest Service, the Navy 
Department, the War Department, and the Lighthouse Service, as 
well as with a number of institutions of learning, including, in par- 
ticidar, the Geophysical Laboratory and Marine Biological Station 
of the Carnegie Institution. Services varying in extent have, during 
the year, been rendered to the Department of Agriculture in the 
examination of lands in the national forests; to the Department of 
Justice in connection with its suits regarding pubUc lands; to the 
Navy Department in regard to oil and water supplies; to the Office 
of Indian Affairs in the classification of Lidian lands in Arizona, Wash- 
ington, New Mexico, and Oklahoma; to the War Department with 
reference to water supplies in its reservations; and, most important 
of all, to the General Land Office in the classification of ¥dthdrawn 
coal, oil, and phosphate lands. 

The geologic work of the division, both in the field and in the 
office, is xmder the inmiediate supervision of the chiefs of the respective 
sections, who are directly responsible for maintaining efficiency and a 
high standard of work. Exceptions are made of the studies of 
detrital deposition in California, completed by G. K. Gilbert xmder 
the joint auspices of the geologic and water-resources branches, the 
general descriptions by Mr. Gilbert of the structure in the Great 
Basin region, and the general monographic description of the geology 
of the Yellowstone National Park, in preparation by Arnold Hague. 
The work of these distinguished senior geologists of the Survey is 
reported directly to the chief geologist. 
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OBHERAL FEATUBXS OF THE WOBK OF THE YEAB. 

The more important scientific and economic investigations in 

progress in the division of geology were briefly described in the report 

for last year, pages 34-36, 71-74 ; this year reference will be made only 

to those features of the work that may be either new or noteworthy 

'as to progress, as to changed conditions, or as to poUcy. 

The most important item aflFecting the work of the geologic branch 
during the year was the increase in the appropriation for geologic sur- 
veys from $300,000 to $400,000. This was a net addition of but 
$65,000 to the fxmds of the branch, however, for $35,000 of the new 
appropriation was required ; lerely to replace the amount which, 
for several years, had been coi tributed by the General Land Oflice to 
the cost of the Survey work in the classification of the public lands. 
The net gain in available f imds has been used to enlarge the operations 
of all sections ; but the largest proportion, in accordance with the under- 
stood spirit of Congress in voting this increase, has been devoted to 
the classification and valuation of lands in the public domain. 

In the search for potash no clue has been neglected. In accordance 
with plans made the previous year, a deep well was drilled in the season 
of 1914 near the center of the Black Rock Desert, in western Hum- 
boldt Coimty, Nev. Because of the late date (August 1) on which 
the appropriation bill was passed, the beginning of work was much 
delayed. However, when once started, the drilling was remarkably 
free from delay or mishap and on November 16 was completed to a 
depth of 1 ,500 feet. The cost of the work as carried out by the Survey 
with its own equipment was far less than the amount named in the 
lowest of the bids received for it, aU of which were rejected. No bed of 
potash or other salts, in massive form, was encountered in this well 
Nevertheless, the test is not considered conclusive as to the hypothesis 
that buried saline deposits remain in some of these basins as the result 
of the drying up of the lakes of Nevada, eastern California, and south- 
em Oregon in Quaternary time. The field to be explored is large, and 
both the funds and the facilities for exploration have limited the 
trials to a few localities. The hypothesis on which this exploration, 
which is in charge of H. S. Gale, has been based deserves further test 
in the hope that potash-rich salt muds or brines, similar to or more 
concentrated than those found at Searles Lake, Cal., may be foimd 
in other places. In connection with this drilling a study of the sedi- 
ments composing the beds penetrated by the drill, by the use of the 
microscope and soil analyses, was begun by M. I. (joldman in order 
to procure information as to the climatic and other conditions pre- 
vailing at different times during the long period in which the lake 
basin was being filled and converted into a desert. All drill samples 
containing salts in appreciable quantities were subjected to chemical 
tests. 
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The geologic fonnations which, from the evidence in hand, are 
regarded as more likely than others to contain buried potash salts in 
commercial amoimts are the Quaternary lake beds in the Great 
Badn region of the West and the Permo-Triassio red beds of the 
Rocky Moimtain States, Kansas, Oklahoma, and Texas. Whether 
or not the Quaternary lake province is the one which contains the 
larger potash-bearing deposits, it would at least appear that the 
centers of desiccation can be more readily as weU as more accurately 
located in that province and that the drilling adequate for testing 
can therefore be accomplished with better data for guidance as to 
locations, with a comparatively small number of deep holes, and at 
far less cost. The results of exploratory boring in Searles Lake and 
the shallowly buried salt beds in Death Valley, Cal., establish a 
d^ree of validity for the Quaternary lake basin hypothesis and 
certainly encourage testing in other basins, though it is, of course, 
quite possible that, on account of geologic conditions not to be 
detected at the surface of the groimd, no other deposits of importance 
may be present in any other basins. Certain of the basins may safely 
be condemned on the physiographic and geologic evidence, but 
beyond the limits of geologic interpretation the question can be 
determined only by patient search with the drill. A new drilling 
outfit, specially designed for the work, was purchased in the spring of 
1915, supplies were ordered, and other preparations made for drilling 
at the beginning of the new fiscal year, at localities already selected 
by Mr. Gale in the Smoke Creek Desert, Nov., which will next be 
tested. 

Studies of the red beds have been carried on in Wyoming, Colorado, 
Aiizona, and New Mexico, in order to define as nearly as possible 
the basins of sedimentation in Permo-Triassic time and so indirectly, 
if not directly, to locate the centers of extensive desiccation of the red- 
bed areas. That there has been desiccation on a great scale in these 
r^ons is shown by thick deposits of salt and gypsum in the red beds 
over large areas. Search is being made for the basins and portions of 
basins in which saline deposits are the most numerous, as well as 
thickest, and in which, especially, there may be evidence of the com- 
plete drying out of the sea. Samples are gathered, wherever con- 
ditions are suitable, for testing in the laboratory. In June the field 
examinations of the red-bed outcrops in eastern New Mexico was 
resumed by N. H. Darton, one of the geologists most familiar with 
the stratigraphy of these formations. 

Hope for the discovery of potash deposits in the red beds of the 
Southwest is encouraged by the detection of slight potash indications 
in the west-central region and in the Panhandle of Texas. The first of 
ttiese reported indications was noted at Spurr, in Dickens County, 
Tex., by Dr. J. A. Udden, of the bureau of economic geology and 
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technology in the University of Texas, while examining the records 
and drillings of wells in the Paleozoic regions of Texas, as special 
agent of this Survey. Subsequent drilling in the r^on has been 
investigated, with the discovery of additional traces of potash in the 
Panhandle, not far from Amarillo, by the State University bureau 
imder the direction of Dr. William B. Phillips. 

Evidence warranting boring especially for potash salts by the Gov- 
ernment, if not by private parties, at some point in the red-bed region 
may at any time result either from the geologic examinations now in 
progress or, as is possibly more likely, from the chance discovery of 
potash indications or even of a valuable deposit in some well drilled 
for oil or water. The red beds are very extensive, covering portions 
of several States in a continuous formation. Pending the oondusions 
drawn from the geologic studies as to the probable centers of great- 
est saline deposition in this region, there may be little choice of loca- 
tion throughout large areas. Consequently random locations in 
untested areas by drillers for oil, gas, or water probably oflfer, if 
the drilling is properly conducted with adequate scientific obscar- 
vation, collection of cuttings and brines, and chemical analyses, 
as good chances for the discovery of potash salts as drill hoks 
located by the Government in advance of the geologic studies. 
Hence every effort is made to cooperate with all drillers who may be 
boring in the regions which are under examination or which it is 
thought may contain large saline deposits. Sample bags and specially 
prepared log books are furnished to them with the request that cut- 
tings be taken from every "screw,'' at least in the regions of the forma- 
tions containing or adjacent to the saline or gypseous deposits. Also 
samples of brines are solicited. All these samples are tested for 
potash in the laboratory of the Survey, and the drillers are informed 
as to whether potash is present in considerable amoimts in any of the 
samples. In the lack of funds sufficient to carry on the exploration 
more rapidly and especially to conduct boring operations in several 
areas at once, the effort wiU be made, whenever possible, to station 
scientific observers at the sites of new drillings in areas which would 
appear to be especially promising or in which indications have been 
reported, in order that the cuttings of the drill may be watched on 
the ground by a competent observer and tests made of the samples 
and brines as the work progresses. 

It is hoped that drillers for oil and water, not only throughout 
the red-bed region but in the salt-bearing regions of the Salina and 
other formations in the Eastern States, may be interested to take 
advantage of the cooperation of the Geological Survey in the exam- 
ination of their drill records and cuttings, in order that the possible 
presence of potash deposits of value in any of these regions may be 
recognized. In portions of the saliferous areas in the more thickly 
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settled Eastern States such cooperation by the drillers would easily 
afford adequate exploration. Wildcat borings in new districts, 
locftled in imexplored depositional basins, are of particular impor- 
tance, and special effort is therefore made to engage the interest of 
driBers at such points in the examination of their borings by the 
Survey. There are, however, large areas, especially in the red-bed 
r^on, in whidi no boring is in progress or possibly even contem- 
plated so far as is kno¥m to the Survey. In view of the indent need 
for the discovery of potash and nitrate suppUes within the territory 
of the United States, it is greatly to be regretted that the funds 
available for this search are not su^dent to permit exploration on a 
larger scale through the employment of several drill rigs, operating 
at once in a number of the relatively favorable regions. 

In addition to the explorations above described, the Geological 
Survey is testing all samples sent to it for examination from reported 
discoveries of potash salts or nitrates. It has also made field inves- 
tigations of reported deposits concerning which the tests have been 
favorable, and the information submitted with the samples has war- 
ranted the hope that the deposits might prove to be of value. Many 
of the samples forwarded contain no potash or nitrates in notable 
quantities. With few exceptions the deposits have been too lean 
or, especially the nitrate deposits, too smaU, though fairly numerous, 
to be commerciaUy important. A large niunber of wells, earths, 
brines, and prospects have been examined in the field, as well as in 
the office, and considerable attention has been given to the examina- 
tion of brines from developed salt or bromine producing fields and 
from the salt-dome oil fields. 

In many lines the geologic work of the Survey is showing marked 
tendency toward greater exactness of method, with corresponding 
greater definition of results. The exploratory, reconnaissance, and 
qualitative methods are gradually being supplanted by detailed 
examinations, and with the more general application of engineering 
methods the results are in larger measure quantitative. This is most 
apparent in the work of land classification. In the classification of 
coal lands, as described in Bulletin 537, the determinations of geologic 
boundaries of outcrops of coal beds, and of key rocks, as to geo- 
graphic position, dip, and elevation, are made instnmientally. The 
economically valuable beds are more frequently prospected and sam- 
pled, their variability and continuity are more systematically noted 
or calculated, and, finaUy, depths, tonnage, and values are computed. 
Comparable methods are now employed also in the survey of iron 
deposits, the examinations for possible oil pools, and the classification 
of phosphate lands. GraduaUy and systematically data are being gath- 
er^ in the different regions for a tonnage estimate of the wealth of 
the United States in calcixmi phosphate. The problem of exploiting. 
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manufacturing, and marketing this priceless endowment of phos- 
phate in such ways as will lead to its larger use by the American 
farmer is worthy of the most serious consideration. It is an economic 
misfortune and a reproach that so large a proportion of the phos- 
phate rock (35 per cent of the total production of 2,734,043 tons in 
1914) now mined in this country is shipped abroad to enrich the soils 
of foreign coxmtries while the soils of the United States^re in general 
becoming slowly impoverished. With a rapidly increasing lurban 
population to be fed, we are confronted by a waning crop production 
to the acre, and, in the end, by an adverse balance of foreign trade 
that must be met by a gradual sacrifice of oiu* imreplaceable min- 
eral resources, either in manufactured forms or in the raw state, 
instead of by products of the soil that may be renewed without 
exhaustion of the source. 

To supply the need for general information, accurate though con- 
densed, as to the coal fields of the country, descriptive summaries, 
with maps, similar in some respects to those published in the Twenty- 
second Annual Report of this Survey, are being prepared for issue as 
parts of a general report on the coal fields of the United States, 
under the supervision of M. R. Campbell. In this report, for which 
there is a constant and large demand, the coal resources of the many 
fields wiU be diflferentiated and, with additional and more precise 
data than have hitherto been available, ¥dll be recalculated quan- 
titatively in revision of the estimates by Mr. Campbell printed in 
Mineral Resources for 1907 and of those later prepared by the Survey 
for pubUcation in ^'Coal resources of the world," under the auspices 
of the International Greological Congress which met in Toronto, 
Canada, in 1913. 

Comparable in some respects to the engineering and quantitative 
methods of investigation appHed to some of the nonmetalUf erous and 
fuel deposits is the systematic study of the metalliferous deposits by 
natural provinces or by large geographic imits, such as States. Com- 
prehensive and systematic studies like those of the mining districts 
of Utah, by B. S. Butler, or of Idaho, by J. B. Umpleby, both now 
in progress under the direction of F. L. Ransome, can not fail to give 
a better knowledge of the general conditions of occurrence and modes 
of association of the different ores, the origin and characteristics of 
the deposits, and their limitations and adaptations with reference 
to different treatments. Nevertheless, such more comprehensive 
investigations can not reheve the Survey of the necessity for recon- 
naissance examinations of newly discovered or newly developing 
districts and for the special study of the geology of deposits which 
present new or unusual features and of those which, though not now 
valuable, may hereafter become so. 
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The progress of knowledge as to the origin of metallif erous deposits, 
a Une of early geologic inqniryy is marked possibly more strongly 
than ever by a broadening of tiie methods of investigation. TiuB 
is shown in the increasing diversity of the researches in geology, 
chemistry, and physics contributory to the solution of the problem. 
The studies of t^e enrichment of ore deposits demand, among other 
tilings, the understanding of paleogeographic conditions, the inter- 
pretation of geologic history, and the paleontologic determination of 
the time elem^its concerned. More observations must be made of 
the influ^ice of various minerals on the deposition of metals, such as 
silver, or of other minerals, from solution, as is shown by E. S. 
Bastin and Chase Palmer in their studies of silver enrichment. 
Further, the metallographic microscope, with its photographic attach- 
ment, supplements the petrologic microscope and chemical methods 
in the differ^itiation of the opaque minerals and the study of their 
mode of association and their origin. By this means supposed 
chemical compounds have been shown to be mere mixtures of min- 
erals, and relations previously imsuspected or unproved have been 
discovered. Inasmuch as the metallographic study of the relations 
and mode of association of the individual minerals in composite 
ores promises to give aid in separating and reducing such ores, as 
well as in solving the problems regarding the origin of the ores, this 
study is recognized as of direct and mutual concern both to the Geo- 
bgical Survey and to the Bureau of Mines. Accordingly, the work 
of F. B. Laney is carried on under the joint auspices of the two 
bureaus. That part of the investigation which concerns the genesis 
of the ores and their deposition falls naturally within the province 
of the Geological Survey, while the application of the ascertained 
facts concerning the genesis of the ore minerals, their association 
in the rock, and their mechanical differentiation is to be made by the 
Bureau of Mines in the solution of problems of successful treatment 
and utilization. In these studies biochemistry also must be consid- 
ered, as it is in the study of the deposition of iron oxide by E. C. 
Harder. 

Another inquiry that may have far-reaching significance with ref er- 
^ce to the occurrence and relations of metals and other substances 
as now found in the earth is illustrated by the experiments made 
by C. E. Van Orstrand on the diffusion of solids, which are more 
fully mentioned in the accoimt of the work of the division of chemistry 
and physics. 

Recognizing that the ability to form a correct judgment as to the 
practical utilization and value of an ore or other mineral deposit in 
the groimd is most effectively acquired through the field observation of 
operating works and processes for the exploitation and reduction of 
the same or similar deposits, the Survey regards it of the highest 
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importance that the geologist who may be called upon to appraise 
nndeveloped mineral resources in the public domain or in other 
regions of the country shall keep as closely as practicable in touch 
with the mineral industry, and shall have a knowledge of the f actois 
conditioning the successful treatment and utilization of the ores 
he is examining. In the acquisition of this necessary special knowl- 
edge of mineral deposits of a certain type and of the industry based 
on that type, the record of the production of .that industry is, so 
to speak, a by-product of the estimate of the deposits and the 
study of the processes. Accordingly, it is found not only thai 
the reports of mineral production in the United States can be most 
satisfactorily as well as economically prepared by the geologist who 
has speciaUzed in the particxilar lines of economic geology, but also 
that the geologist becomes thereby bettor qualified for his field inves- 
tigations and for service to the increasing number of applicants to 
the Survey for data, otherwise not obtainable, concerning ore depos- 
its and their utilization, the marketing of ores, or the obtainment of 
minerals or mined products. It thus happens that the geologist may 
be reporting the mineral production on the one hand, while he may 
at the same time on the other hand be taking, perhaps on a quanti- 
tative basis, a census of the country's undeveloped reserves. 

The great damage to certain oil fields, especially in California, 
through the entrance of water into the oil-producing sands, with the 
result that large quantities of oil can never be extracted, has made 
it necessary for the Government, as one of the large landholders in 
the region, to take part in the investigation of the causes and in the 
means for prevention. Accordingly, late in the fiscal year 1914 the 
Bureau of Mines and the (Geological Survey jointly undertook the 
examination of the problem, in which the Survey has been studying 
the conditions of the association of water, oil, and gas in the sands, and 
their modes of migration with special special reference to the mechan- 
ical constitution, chemical composition, and attitude of the beds. 
The methods of remedying the evil and the engineering devices for 
conserving the oil are receiving consideration from the Bureau of 
Mines. The investigations conducted by the Survey are far reaching, 
touching even the problems of the origin of oil and gas, and may not 
be concluded without prolonged studies in many fields; but all the 
oil and gas geologists of the Survey are deeply interested in the 
inquiry, and it is certain that their combined researches wiU lead to a 
better imderstanding of the laws of the occurrence and movements 
of oil. Meanwhile the data relating immediately to the causes of 
the local damage in Califomia are being assembled in the form of a 
report. 

The general reconnaissance survey of the geologic formations, 
paleontology, and underground-water supplies of the Atlantic and 
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Goif Coastal Flam has reached an advanced stage. This work, which 
h^ for a number of years been in progress under the direction of 
T. W&yland Vaughan, has, quite aside from its important economic 
products, contributed in a most invaluable way to the knowledge of 
the stratigraphy and geologic history, not only of this great area of 
the United States but of all southern North America and Central 
America. A part of the general problem now receiving much atten- 
tion concerns the correlation of the Pleistocene terraces from region 
to region and from the Coastal Plain into the glaciated regions, in the 
effort to connect, so far as possible, the Quaternary history and 
pbysiogn^hy. of the Coastal Plain regions with the glacial stages 
and deposits to the north. 

Conclusions that are essentially by-products of the main investi- 
gations just cited are illustrated by the results of Mr. Vaughan's 
researches regarding the coral-reef plateaus and the continental shelf 
in the Antillean r^on and the origin of oolites and calcareous de- 
posits, or of the studies by E. W. Shaw of the fluviatile and estuarine 
deposition of sediments. Investigations like Mr. Shaw's are immedi- 
ately applicable to such studies as the examination of the borings 
made in the course of potash exploration in Nevada. 

Looking forward to the day when the oil and gas resources of the 
United States will have become depleted, the Geological Survey is 
giving some attention to the carbonaceous shales of the United' States 
and their capacity to yield petroleum, gas, and other valuable dia- 
UHates. The examinations of the hydrocarbon shales in the Green 
River formations of Colorado and Utah are described on page 61, 
and preliminary statements of the results of the investigations will 
be published at an early date. Some experimental tests have also 
been made of the carbonaceous shales of Devonian age in the Eastern 
States and of the oannel coals and the richly carbonaceous shales 
associated with other coals in these States. Field tests are made by 
a portable apparatus carried from camp to camp. The laboratory 
distillations and fractional separations are performed by the Bureau 
of Mines. 

The most important of the new cooperative projects organized 
within the year is that for the comprehensive study of the placer de- 
posits of the United States. Preliminary work in accordance with this 
plan, which was initiated by the Geological Survey, was done by 
J. M. Hill, who is considering the character, geologic occmrence, and 
or^in of the deposits. The contribution by the Bureau of Mines 
will relate to methods and costs of placer mining and will be made by 
Charles Janin, a mining engineer of that bureau. It is expected that 
the field work will extend over two or more field seasons. 

7617' 
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The foregoing sketch of some of the features of the work of the 
division of geology that appear to be noteworthy does not include 
some of the most important scientific work, which is too well known 
to require special comment. 

SCOPE OF THE WOEK OF THE 8E0TI0VS. 

,The work of the several sections of the division of geology is bri^y 
outlined in the following synopsis: • 

1. The section of eastern areal geology — ^Arthur Keith, geologist in 
charge — conducts reconnaissance and detailed work in areal or gen- 
eral geology in r^ions east of the one-himdredth meridian, the pri- 
mary object of which is to make known, mainly through folios of the 
Geologic Atlas, the general geology of the region studied, or to pre- 
pare scientific and educational descriptions of it, rather than to exam- 
ine and describe or map the area especially on account of some geo- 
logic problem or some particxilar economic resource. The work of 
this section is carried on in close cooperation with several State sur- 
veys and university departments of geology, an effort being made to 
coordinate the work of all participants. During the year the opera- 
tions of the section have covered areas in Alabama, Arkansas, Dela- 
ware, Kentucky, Maine, Maryland, Massachusetts, New Hampshire, 
New Jersey, New York, North Carolina, Ohio, Oklahoma, Pennsyl- 
vania, South Carolina, Tennessee, Vermont, and Virginia. 

2. The work of the section of western areal geology (west of the one- 
hxmdredth meridian) — F. L. Ransome, geologist in charge — corre- 
sponds to that of the section of eastern areal geology and is similar in 
scope, these sections being especially charged with the preparation 
of the folios of the Geologic Atlas of the United States. 

Foiu: geologic railway guides, designed primarily for the benefit of 
travelers to the Panama-Pacific Exposition, have been prepared under 
the general auspices of this section. Field work was b^^un by six 
geologists early in June, 1914, and was continued into the autumn. 
One of the four resulting bulletins (Bulletin 612) has already ap- 
peared and is described on page 21} The activities of the section 
have concerned the States of Arizona, CaUfomia, Colorado, Idaho, 
Montana, Nevada, New Mexico, Oklahoma, Oregon, South Dakota, 
Utah, and Washington. 

3. The section of Coastal Plain investigations — ^T. Wayland 
Vaughan, geologist in charge — ^is occupied primarily with the study 
of the numerous geologic formations of the Atlantic and Gulf Coastal 
Plain, their character, extent, general structure, correlations, con- 
ditions of deposition, and geologic history, and especially of the 
underground-water resources of the region. Incidental attention is 
given to other mineral resources which are more particularly consid- 

^ The other bulletins of this series have been published sinca the close of the fiscal year. 
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ered by other sections. Because of their importance in accurately 
tracing the different geologic formations and in supplying a reliable 
basis for geologic correlation, the fossil organisms entombed in the 
different formations are carefully studied. Most of the areal work of 
this section during the year has been of the reconnaissance type. Its 
office investigations are comprehensive and broadly scientific, as well 
as economic. The National Museiun, the Bureau of Fisheries, the 
Carnegie Institution, and a number of specialists in biology or paleon- 
tology, as well as the division of imdergroimd waters of the water- 
resources branch, have cooperated with or contributed to the work 
of this section. 

Investigations have been carried on by this section during the 
year in Alabama, Arkansas, Florida, (Georgia, Kentucky, Louisiana, 
Maryland, Massachusetts, Mississippi, North Carolina, Rhode Island, 
South Carolina, Tennessee, Texas, and Virginia. 

4. The section of glacial geology — ^W. C. Alden, geologist in 
charge — ^is engaged in the study of the work of glaciers, the glacial 
and interglacial deposits and the contemporary deposits of the 
bordering r^ons, and the geologic history of the continent during the 
Quaternary period. The geologists occupied with these varied and 
specialized problems are charged with the classification and mapping 
of the Quaternary deposits of the glaciated r^ons. The work of this 
section during the year has comprised field studies and mapping and 
the preparation of reports covering areas in Illinois, Indiana, Iowa, 
Massachusetts, Michigan, Minnesota, New York, North Dakota, 
Vermont, and Wisconsin. 

6. The section of paleontology and stratigraphy — ^T. W. Stanton, 
geologist in charge — ^is responsible for the determination of the relative 
age and equivalence of the strata in different areas and for the refer- 
ence of the formations to a geologic time scale. The examination of 
current collections of fossils and the preparation of reports on them 
for the use of geologists engaged in areal mapping and special investi- 
gations occupy a large proportion of the time of the paleontologists. 
The geologists who specialize in paleontology are engaged also in 
working out the sequence and character of the continental changes, 
the phjTsiographic and climatic conditions of the various periods, and 
the history of the animal and plant life of the geologic epochs. The 
field study of the stratigraphic distribution of the fossil floras and 
faunas gives the most complete key to the correlation of the beds; 
hence the paleontologists can most efficiently accomplish their work 
by close cooperation with the areal and economic geologists. The 
work of this section is practically coextensive with that of the divi- 
sions of geology and of Alaskan mineral resources and is indispen- 
sable to the geologic mapping of the areas surveyed and the satis- 
factory determination of the structure. The States receiving most 
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attention from this section during the year were Alabama, Ai^ansas, 
Colorado, Florida, Georgia, Idaho, Indiana, Kentucky, Maine, Mary- 
land, Missouri, Montana, North Dakota, Oklahoma, South Dakota, 
Tennessee, Virginia, Wisconsin, and Wyoming. 

6. The section of metaUiferous deposits — ^F. L. Hansome, geologist 
in charge — ^not only studies metaUiferous deposits and mines and 
investigates the conditions and methods of ore deposition, but abo 
carries on reconnaissance geologic examinations of many new districts 
and makes complete detailed areal surveys, for folio publication, of 
quadrangles in which metalliferous deposits are of special importance, 
the foUos being subject to the inspection and approval of the geolo- 
gists in charge of areal geology. The geologists of the section have 
been engaged on projects in Alabama, Arizona, California, Colorado, 
Georgia, Idaho, Kansas, Louisiana, Minnesota, Missouri, Montana, 
Nevada, New Mexico, Oklahoma, Oregon, Tennessee, Texas, Utah, 
Washington, and Wyoming. 

7. The section of nonmetaUiferous deposits — ^Hoyt S. Gale, geolo- 
gist in charge — ^is concerned with the study of the deposits of non- 
metallic ores and minerals, exclusive of fuels, and with the geologic 
investigation and mapping of regions in which such minerals or 
deposits are of paramount importance. During the year the greater 
part of the work of the section has been divided between the search 
for potash in commercial quantities in the salts of the old evaporation 
basins or dried-up ancient lakes of the Southwest and the classification 
of the phosphate-bearing lands withdrawn from entry in Idaho and 
Wyoming. Special investigations relating to clays, building stones, 
the eastern phosphate fields, and mica have also been carried on. 
The work in this section relates in particular to Alabama, Cahfomia, 
Colorado, Connecticut, Georgia, Idaho, Kentucky, Massachusetts, 
Maryland, Minnesota, Nevada, New Hampshire, New Mexico, New 
York, North Carolina, Ohio, Oregon, Tennessee, Texas, Utah, Vir- 
ginia, West Virginia, and Wyoming. 

8. The section of eastern fuels — David White, geologist in charge- 
conducts examinations of areas east of the one-hundredth meridian 
containing coal, oil, or gas. It not only investigates and describes 
the economic geology, but in some regions also works out the detailed 
areal geology for foHo pubhcation, the foHos being subject to the 
inspection and approval of the geologist in charge of the section of 
eastern areal geology. The work of the section during the year has 
been conducted in cooperation with the State surveys of Illinois, 
Missouri, Minnesota, Oklahoma, Pennsylvania, Tennessee, and Vir- 
ginia. Noncooperative work has been done in Arkansas, Georgia, 
Indiana, Iowa, Kansas, Louisiana, Mississippi, Ohio, Texas, and West 
Virginia. 
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9. The section of western fuels — ^M. R. Campbell, geologist in 
charge — conducts examinations and surveys in the fuel-bearing areas 
west of the one-hundredth meridian similar to those carried on by the 
section of eastern fuels. The greater part of the work of the western 
section has consisted in classifying and mapping coal or oil bearing 
knds of the pubhc domain in California; Colorado, Montana, New 
Mexico, North Dakota, Oregon, Utah, and Wyoming, but a part of the 
work in this section was done in quadrangle units for f oho publication, 
subject to the approval of the geologist in charge of the section of 
western areal geology. 

The section of geologic-map editing — G. W. Stose, geologist in 
charge — ^is a part of the publication branch, but its work is so inti- 
mately associated with the work of the individual geologists in the 
division of geology that it is administered as a part of the geologic 
branch, in which the chief of the section is an active geologist. The 
geologic field investigations made by Mr. Stose are reported in the 
work of the sections to which they pertain. 

ASSZSTAirCE TO OTHZB DIVISI0K8. 

In addition to performing work in their respective sections, a con- 
siderable number of the geologists in the sections of metalliferous and 
nonmetalliferous deposits and several geologists in the sections of 
eastern and western areal geology have prepared for pubhcation, in 
the annual volumes of Mineral Resources, reports on the production 
and statements of the industrial conditions relating to a large nxmiber 
of mineral resources with which they are especially familiar. Parts 
of the salaries of some of these geologists are paid from the funds of 
the division of mineral resources, and the traveling and field expenses 
incurred by others in the collection of data are also paid from the funds 
of that division. 

A number of economic geologists of this division serve as members 
of the special committees of the land-classification board. The paleon- 
tologists of the division report on fossils collected for the division of 
Alaskan mineral resources and are called upon to classify fossils for 
the National Museum and, through courtesy, occasionally for foreign 
governments and other scientific institutions. 

Close cooperation, with constant interchange of information, exists 
between the geologic branch and the water-resources branch in the 
investigation of underground-water movements and supplies and of 
sedimentary deposition. Members of the land-classification board 
serve in the geologic field parties. 

OOMMITTBE OV OEOLOOIO VAMB8. 

The committee on geologic names is a standing committee of the 
geologic branch, consisting of T. W. Stanton (chairman), M. R. Camp- 
bell (vice chairman), W. C. Alden, G. H. Ashley, Arthur Keith, F. L. 
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Ransome, G. W. Stose, and David White. The minutes and other 
records are kept by the secretary, Miss M. G. Wilmarth, idio also 
scrutinizes the geologic nomenclature and classification used in aU 
manuscripts submitted for pubUcation and prepares data on them 
for consideration by the conmiittee. During the year 175 manu- 
scripts, comprismg 19,425 pages and involving about 3,643 geologic 
names, have been examined. 

To meet the needs of the Survey geologists, as well as a strong de- 
mand from professional geologists in general, the work of compiling 
correlation charts and a stratigraphic lexicon of geologic formations 
in the United States and Alaska, in form for publication as bulletins, 
has been begun. The committee has invited the advice and coopera- 
tion of over 200 American geologists in the consideration of general 
questions relating to the revision of the classification and the nomen- 
clature of North American geologic formations. 

GENERAL SXTMHABY. 

Geologic investigations were continued in 47 States by a force of 
164 geologists. Systematic detailed surveys of mining districts vr&e 
carried on in Arizona, Colorado, Minnesota, Nevada, New Mexico, 
Oklahoma, Oregon, and Utah. Reconnaissance studies of rnining 
districts were made in Arizona, California, Colorado, Idaho, Kentucky, 
Montana, Nevada, New Mexico, North Carolina, Oregon, Tennessee, 
Utah, and Wyoming, and general and detailed geologic and paleon- 
tologic work was continued in aU parts of the country, including a large 
amount of geologic work in the coal and oil fields, especially in the 
pubUc-land States, where also the search for commercial deposits 
of potash and nitrates was continued. Cooperative geologic work 
was carried on with the State geological surveys of 17 States, also 
with the Bureau of Mines, Bureau of Standards, OflBce of Public 
Roads, Bureau of Fisheries, Forest Service, Smithsonian Institution, 
Lighthouse Service, Geophysical Laboratory of the Carnegie Insti- 
tution and the marine biologic station at Dry Tortugas. 

Among the geologic investigations not rdating to any particular 
region mention may be made (1) of the extension of the studies of 
sulphide enrichment, by W. H. Emmons, who has submitted a 
revised and greatly enlarged text replacing Bulletin 529 on this sub- 
ject; and (2) of the investigation by David White into the origin of 
coal and petroleum and the development of the different classes 
of these fuels. The origin and the conditions of occurrence of oils 
of successively higher grades, and some conditions precluding the 
occurrence of oils in different regions are discussed in an address by 
Mr. White before the Washington Academy of Sciences and printed 
in the Journal of the Academy for March 19. A general paper 
on the origin of coal, prepared by Mr. White several years ago for 
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publication by the Bureau of Mines, has been printed in Bulletin 38 
^f that bureau. 

WOBK OF THE DIVISIOV BY STATES A2n> COTnTTRIES. 

The work of the division of geology during the year was done in 47 
JtateS; the Canal Zone, the AntUles, and the Hawaiian Islands. 

ALABAMA. 

The upper Eocene dnd Oligocene formations of Alabama have been 
horoughly studied by C. Wythe Cooke, whose stratigraphic correla- 
tions have been transmitted for pubhcation by the Survey as Pro- 
fessional Paper 95-1, "The age of the Ocala hmestone." Mr. Cooke 
las in preparation also a preliminary account of the stratigraphy of 
iheSt. Stephens limestone. 

Two manuscripts, one on the Catahoula formation and the other 
m the Pliocene of the Gulf Coastal Plain, have been submitted by 
Gr. C. Matson and E. W. Berry, Mr. Matson writing the stratigraphic 
descriptions and Mr. Berry the paJeontologic descriptions and cor- 
relations, based on the study of the fossil plants. Mr. Berry has in 
preparation also a report on the fossil flora of the Claiborne group. 

For the better definition and correlation of several of the forma- 
tions to be described and mapped in the Bessemer-Vandiver and 
Montevallo-Columbiana fohos, additional field examinations were 
made by Charles Butts, partly in conference with E. O. Ulrich, in the 
vicinity of Pelham and in the Shades Valley southeast of Bessemer. 
Paleontologic data for correlations in other regions of the State were 
collected by R. D. Mesler from the earher Paleozoic formations. 

In accordance with an informal cooperative agreement between the 
State geologists of a nimiber of the Mississippi Valley States and the 
Federal Survey for the purpose of better differentiating the Missis- 
sippian formations and establishing correlations between different 
regions of the Mississippi, Ohio, Tennessee, and Appalachian valleys, 
the Carboniferous rocks of the Mississippian section near Htmtsville 
were studied by G. H. Girty, with the object of collecting invertebrate 
fossils and making correlations'. 

The mica deposits in Randolph, Clay, Tallapoosa, and Coosa cotm- 
ties were examined by D. B. Sterrett, who has nearly completed the 
field work for a report on mica in Alabama. 

A Uttle field work was done on the red iron ores of northeastern 
Alabama by E. F. Burchard. 

ARIZONA. 

The quicksilver deposits of the Mazatzal Mountains, covering an 
area of about 20 square miles, were examined by F. L. Ransome, who 
submitted a brief report thereon (Bulletin 620-F), Mr. Ransome 
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also made a geblogio reconnaissance of the Sierra Ancha and paid 
short visits to the Hay and Miami mining districts for the purpose of 
collecting supplementary specimens and data for his economic report 
on these districts. A brief paper on the Paleozoic section in the Raj 
quadrangle was published by Mr. Ransome in an xmofficial periodical. 

A report on the mineral deposits of the Santa Eita and Patagonift 
Mountains by F. C. Schrader was published as Bulletin 582. 

A detailed examination of the Colorado Hiver and Yuma Indian 
reservations, primarily for purposes of classification, was made at the 
request of the Office of Indian Affairs. Some of the results of this 
work, which was done by E. L. Jones, jr., were embodied in a paper 
on the placer deposits near Quartzsite (Bulletin 620-C). Mr. Jones 
also prepared a brief report on a reconnaissance covering perhaps 60 
square miles in the Kofa Mountains (Bulletin 620-H) and has in 
preparation a short report on the Dos Cabezas mining district, the 
field work for which was done during the previous season. A pre- 
liminary draft of the Tucson folio, on which C. F. Tolman, jr., has 
been engaged, was submitted by him, but further field work is neces- 
sary before the text and maps will be ready for publication. 

A report on the Shinumo quadrangle, in the Grand Canyon district, 
by L. F. Noble, appeared as Bulletin 549. Further studies of Grand 
Canyon geology are being prosecuted by Mr. Noble, chiefly at his own 
expense. 

The detailed areal and economic survey of the geology of the Win- 
kelman quadrangle has been begim by C. H. Clapp, who has mapped 
173 square miles. 

A reconnaissance report on northeastern Arizona and northwestern 
New Mexico, based on several years of field examinations by H. E. 
Gregory, has been nearly completed. Field work in this region is 
now in progress. 

In connection with the preparation of the guidebook to the region 
along the Santa Fe Route, from Kansas City to Los Angeles, field 
examinations were made at a number of points in Arizona. 

At the request of the Department of Agriculture an examination 
of some mining claims in the Grand Canyon was made by H. G. Fe^ 
guson, whose preliminary report has been transmitted to the Secretary 
of the Interior. 

ARKANSAS. 

A study of the recent geologic history in the vicinity of Moon Lake 
for the Department of Justice, by E. W. Shaw, has resulted in inte^ 
esting observations on the processes and effects of erosion and sedi- 
mentation, which will be incorporated in Mr. Shaw's report on the 
Mississippi embayment. 

The fossil floras of the Jackson and daibome groups in Arkansas 
are now being studied by E. W. Berry. The results of this work 
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win be important not only in correlations between other areas and 
Arkansas but in contributing to knowledge of the extinct floras of 
the earlier Tertiary in southern North America. 

Short examinations, necessary for the correlation of the formations 
of the Hot Springs, Caddo Gap, and DeQueen quadrangles, were made 
by H. D. Miser. The Hot Springs foUo is well advanced toward com- 
pletion and the manuscript for the Caddo Gap-DeQueen folio is pro- 
greying satisfactorily. 

A foUo covering the Harrison and Eureka Springs quadrangles was 
completed by H. D. Miser and A. H. Purdue and has been submitted 
for publication. 

The gypsum deposits of Arkansas have been described by Mr. 
Miser for publication in the revised edition of Bulletin 223. Mr. 
Mis^ also furnished the Arkansas data for use in the revision of Bul- 
letin 585, " Usefid minerals of the United States." 

Water-Supply Paper 399, "Geology and imdergroimd waters of 
northeastern Arkansas," by L. W. Stephenson and A. F. Crider, with 
a discussion of the chemical character of the water by R. B. Dole, has 
been revised and is now in the hands of the editor. 

The asphalt deposits near Mena were examined by C. H. W^e- 
mann. These deposits are interesting mainly because of the advanced 
carbonization of the hydrocarbon substance, which appears to have 
suffered alteration. 

The Carboniferous faunas of Arkansas have been described by 
G. H. Girty in Bulletins 593, 595, and 598, in press at the dose of 
the fiscal year. 

CALIFORNIA. 

A review of the deposits of salt, soda, borax, and potash at Searles 
Lake, San Bernardino County, was made by H. S. Gale, and a report 
on these deposits was issued as Bulletin 580-L. A brief report on 
the Amargosa nitrate area, in Inyo County, by Mr. Gale, was trans- 
mitted to the War Department, at whose request the examination 
was made. 

Studies of the petroleum resources of the State were continued by 
R. W. Pack, G. S. Rogers, and W. A. English, and the investigation 
of the Sunset-Midway field was completed, special attention being 
given to the imdergroimd conditions as revealed by the drill records, 
in order to discover, if possible, the laws governing the accumulation 
of oil and gas and particularly the relation of productive pools to 
geologic structure and to water. A detailed resurvey , including about 
300 square miles, was made of the areal geology in this field and the 
surrounding areas, the description of which, mainly by Mr. Pack, is 
now in preparation. Special attention was given by Mr. Rogers to 
the conditions of water movement and invasion. In prosecuting this 
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work he made a close study of the geologic structure and of the his- 
tory and behavior of the weDs. In the determination of local struc- 
ture, as well as in the consideration of the water problem, Mr. Rog^s 
contributed to the investigation of the general geology of the re^on. 

Ralph Arnold, formerly of this Survey, assisted by J. R. Pemberton, 
spent 10 days in field revision of the geologic map of the Ventura 
quadrangle. 

A detailed examination of the stratigraphy and structure of un- 
drilled areas in Cuyama Valley, i^gr^ating about 400 square miles, 
was made by W. A. English, imder the general supervision of R. W. 
Pack, in order to determine their probable oil prospects. A report 
on these areas has been prepared and submitted for pubhcation. 

A report by Robert Anderson and R. W. Pack, on the geology and 
oil prospects along the western border of the San Joaquin Valley 
north of Coalinga, is now in press as Bulletin 603. 

Studies in Yosemite National Park were continued by F. E. Matthes 
and F. C. Calkins. Mr. Calkins mapped in detail the igneous rocks 
of part of the tract represented by the special map of the Yosemite 
Valley. Mr. Matthes continued and nearly completed the physio- 
graphio study, including the detculed mapping of the moraines, of 
the upper Merced basin and of some adjacent groxmd. Messrs. 
Matthes and Calkins are collaborating in a popular accoimt of the 
geology of the Yosemite region, which is designed primarily to give 
a comprehensive and scientifically exact yet readable explanation 
of the sculpture of the region but deals with all aspects of the geology. 
Mr. Matthes writes of the general geologic history and the work of 
streams and glaciers, and Mr. Calkins contributes an account of the 
hard rocks, whose distribution greatly influences the character of the 
sculpture. 

The results of the detailed study of the Weaverville quadrangle are 
in preparation by J. S. DiUer and H. G. Ferguson for issue in a foUo. 

A report on the lode deposits of the Allegheny district by Mr. Fer- 
guson was published as Bulletin 580-1 and a paper on the pocket 
gold deposits of the Klamath Mountains, also by Mr. Ferguson, was 
prepared for imofficial pubhcation. 

Lassen Peak, which was visited in June, 1914, and again in the 
autimm of that year by Mr. DiUer while he was gathering data for the 
guidebook covering the Shasta Houte and Coast Line (Bulletin 614) 
was revisited by him in June, 1915, for the purpose of studying 
the phenomena of the only active volcano in the United States (ex- 
clusive of Alaska), with a view to the preparation of an educational 
bulletin describing and illustrating Lassen Peak, its history and 
present changes, and its volcanic action as a whole. 

A report on the geology of the east slope of the Sierra Nevada 
^erlooking Owens Valley has been practically completed by Adolph 
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Knopf, who in the summer of 1914 made a prelimmary field exam- 
ination of the Mother Lode district in preparation for a thorough 
study of that district during the season of 1915-16. 

A report on some mining districts in northeastern California and 
northwestern Nevada (Bulletin 594), by J. M. Hill, was issued diu'ing 
the year. 

A portion of the Rock Creek quadrangle was mapped in detail by 
L. F. Noble for folio publication. 

An area lying between latitude 34^ 30' and the Mexican boxmdary 
has been covered by a reconnaissance examination by E. T. Hill, 
who, after mapping about 4,000 square miles on a scale of 1:250,000, 
is now preparing a report on this region. 

The report on the copper deposits of Shasta County, by L. C. 
Graton, the preparation of which has long been postponed in con- 
sequence of Mr. Graton's resignation from the Siurvey, is now well 
advanced, though Mr. Graton expects to make additional field 
revision during the coming year before the report is submitted for 
puUication. 

COLOBADO. 

The survey of the volcanic area of the San Juan Mountains was 
continued by Whitman Cross, assisted by E. S. Larsen, jr., and 
J. Fred Hunter, jr., but in accordance with the plan adopted in 1913 
to complete the study of the great volcanic complex of these moun- 
tains as speedily as possible, the work was all of reconnaissance 
character. Of the 1,020 square miles examined in the northeastern 
portion of the moimtains, 650 square miles were covered in recon- 
naissance and 370 miles in semidetail. In the area south of Tomichi 
Creek and Marshall Pass and west of the San Luis Valley, in the 
Cochetopa and Saguache quadrangles, it was found impossible to 
maintain the standard of geologic mapping followed in other regions, 
on accoimt of the inadequacy of the Hayden topographic map and 
other maps available for the delineation of geologic details. A 
greater measure of success was achieved in the Creede quadrangle, 
of which a new topographic map was available. A report covering 
the season's field work is in preparation by Messrs. Cross and Hunter, 
and Mr. Cross was also engaged on a general report on the geology 
of the entire San Juan area. A paper describing the pre-Cambrian 
rocks along Gunnison River was prepared by Mr. Himter. 

The Pleistocene deposits in the San Juan Mountains (Montrose 
quadrangle) were studied by W. W. Atwood, assisted by Eartley 
Mather. A report by Mr. Atwood, describing an extremely inter- 
esting glacial deposit of Eocene age in southwestern Colorado, has 
rec^itly been published as Professional Paper 95-B. 

A detailed report on the economic geology of Gilpin County and 
adjacent portions of Clear Creek and Boulder counties, embracing 
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the Central City district, by E. S. Bastin and J. M. Hill, has be^ 
transmitted for publication. A description of the ores of Gilpin 
County by Mr. Bastin and a paper by Mr. Bastin and Chase Pafaner 
on the precipitative action of metallic minerals upon silver in solution 
have been printed in unofficial publications. Mr. Bastin also pre- 
pared a paper on the geology of the pitchblende ores of Colorado 
(Professional Paper 90-A). 

A report on the Creede district by E. S. Larsen, jr., and W. H. 
Emmons is now nearing completion, that portion of the manuscript 
by Mr. Emmons having already been transmitted. 

For the monograph on the Leadville district, in preparation by 
J. D. Irving, a chapter on the oxidized zinc ores has been submitted 
by G. F. Loughlin, and F. B. Laney is preparing a chapter on the 
microetructmre of the ores. 

Brief investigations of reported nitrate occurrences in Colorado 
were made by M. I. Goldman, who has reviewed in the office the 
somewhat volimiinous literature on the subject of soil nitrates in 
Colorado and Utah with a view to submitting, for record and possible 
publication, his conclusions regarding the availability of certain soils 
as a commercial source of nitrates. 

The description of the fossil flora of the Laramie formation in the 
Denver Basin is in progress by F. H. Knowlton, and a monograph 
covering this work and including a historical account of the Laramie 
problem is now nearly completed. 

In northern Colorado, from Windsor and Greeley southward to 
Boulder, full collections representing the fauna of the Fox Hills 
sandstone were made by T. E. Williard and T. W. Stanton, and a 
preliminary study for a comparison of them with the typical Fox 
Hills fauna has been made by Mr. Stanton. A collection of fossil 
plants from the Fox Hills sandstone has been described by F. H. 
Eaiowlton. 

The Ordovician section at Canon City has been reviewed by Iklwin 
Eirk for purposes of correlation. 

The detailed examination of the mineral resources of the Yampa 
coal field wAs continued in the office by E. T. Hancock, who has 
submitted for publication economic reports on the Meeker, Axial, 
and Monument Butte quadrangles. Folios covering these quad- 
rangles are also in preparation by Mr. Hancock. A general report on 
the entire Yampa coal field was submitted by Mr. Hancock for 
inclusion in the forthcoming paper describing the coal fields of the 
United States. The history of a portion of Yampa River and its 
possible bearing on that of Green River by Mr. Hancock was pub- 
lished as Professional Paper 90-K. In response to numerous requests 
received by the Survey, fiu-ther investigations of four sections of 
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land in the Yampa coal field for the purpose of land classification, 
were made by Mr. Hancock. 

The investigation of the oil shale in the Green River formation in 
northwestern CSolorado and eastern Utah, which was begun by E. O. 
WoodruflF prior to his resignation from the Survey in 1913, was con- 
tmued in greater detail by D. E. Winchester, assisted by H. M. Hob- 
inson, who made a reconnaissance examination of about 1,000 square 
miles. In the course of this work the oil shale beds were examined 
at a number of places in western Colorado, many sections were 
measured in detail, and nimierous samples, cut from different parts 
of the beds, were collected and subjected to distillation tests in the 
field. Many samples were also shipped to Washington, where dis- 
tillation tests were made in the laboratory of the Bureau of Mines by 
Mr. Winchester imder the direction of David T. Day. The field dis- 
tillation experiments were observed for a short time by Dr. Day, 
who, together with C. A. Davis, D. E. Winchester, and David White, 
revisited the De Beque region, where oil shale of imusual interest was 
discovered by Mr. Woodruff the previous year. Field surveys were 
resumed by Mr. Winchester in June, 1915, with the intention of 
extending the examination northward into Wyoming. A report 
covering the investigations of the year was completed by Mr. Win- 
chester and submitted for publication as a chapter in Bulletin 621. 
In the course of brief field studies of the deposition of the oil shale 
at a number of points, C. A. Davis, in company with David White, 
collected samples of the shale tod began a paleontologic investiga- 
tion of its origin and composition. The oil shale was found to be 
composed in large part of plant remains of low orders, mainly alg» 
and fungi. A collection of the oil shales of Colorado, Utah, and 
other States, arranged by Mr. Winchester, is now on exhibition at 
the Panama-Pacific Exposition. 

The detailed investigation of the areal and economic geology and 
the classification of the lands in the Red Mesa and Soda Canyon 
quadrangles, begun by M. A. Pishel, who resigned from the Survey 
in August, 1914, was continued by A. J. Collier, assisted by O. B. 
Hopkins. Together they surveyed 238 square miles, in which geo- 
logic mapping was done and coal outcrops were located by plane- 
table methods. The land has been classified, and an economic report 
and a folio are in preparation by Mr. Collier, who is also preparing a 
popular geologic guide to the Mesa Verde National Park. Mr. Collier 
also examined in detail the northern part of the plateau north of the 
Red Mesa quadrangle, in T. 35 N., Rs. 12 and 13 W., comprising an 
area of about 16 square miles, for the purpose of classifying and 
valuing the land. An economic report on this area was prepared for 
publication. 
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In the Trinidad field, near Cokedale, examinations were made by 
M. W. Ball for the purpose of classifying and valuing the coal lands, 
the report to be prepared at a later date. 

In the vicinity of Austin, in Delta County, an area of about 10 
square miles, including a structural dome, was hastily examined by 
M. R. Campbell, for the purpose of determining whether or not the 
geologic conditions are favorable for the occurrence of oil or gas. 
The conclusions, which were unfavorable, were issued in the form of 
a press notice for the benefit of those interested in the region. Mr. 
Campbell also examined a half section of coal land in the vicinity of 
Mattison, Mbert Coimty, to collect data for its classification and 
valuation. 

A report on the coal resources of North Park, by A. L. BeeUy, 
has been published as Bulletin 596. 

CONNECTICUT. 

The feldspar quarries in Middlesex County, Conn., in which mica 
and the gem minerals tourmaline, beryl, and lepidohte are foimd, 
and the old mica, feldspar, and beryl mine near New Milford, in 
Litchfield County, were examined by D. B. Sterrett. 

DELAWARE. 

The manuscript and maps describing the areal and economic 
geology of the Elkton and Wilmington quadrangles, in Pennsylvania 
and Delaware, have been submitted by Miss Florence Bascom and 
B. L. Miller, for publication as a foUo. The small gas emissions com- 
ing from a number of shallow-water wells near the State boundary 
in the region of Salisbury, Md., were investigated by G. C. Matson. 
(See Maryland, p. 68.) 

FLOIUDA. 

The stratigraphic and paleontologic investigations of the upper 
Eocene and OUgocene formations of Florida were continued by C. 
Wythe Cooke, who made a special study, for correlation, of the Ocala 
limestone and prepared a paper on the age of that formation. 

At Laurel Hill and River Junction field conferences were held by 
T. Wayland Vaughan with Mr. Cooke and W. C. Mansfield, and data 
were gathered by Mr. Cooke on the structure of the Apalachicola 
group by running lines of levels in both areas. The Eocene and 
Oligocene formations at Marianna and Chipley and the Miocene at 
Redbay were restudied. Mr. Cooke also made a study of the upper 
OUgocene and Miocene formations on Apalachicola River between 
River Junction and Blountstown and on Chipola River. A report 
on the fossil moUusks of Chipola Oak Grove and Shoal River is in 
preparation by Miss Juha Gardner, and two reports on the Miocene 
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uid PEocene foraminifers of the Coastal Plam, including Florida, 
by Joseph A. Cushjnan; have been transmitted for publication. 

Investigations of the Florida Keys r^on were continued by T. 
Wayland Vaughan, who prepared and published several scientific 
papo^ on the geology and recent deposits of this part of the coast. 

A report on the phosphiftte deposits of Florida (Bulletin 604) by 
0. C. Matson, is in press and ''A monograph of the moUuscan faima 
of the OrthaulaiX pugnax zone of the OUgocene of Tampa, Fla.," by 
William H. Dall, was published by the United States National 
Museum. 

OBOBOIA. 

In continuance of the studies of the stratigraphy and paleontology 
of the upper Eocene and Oligocene formations in Georgia the Ocala 
and Chattahoochee formations at Bainbridge and vicinity were 
examined by C. Wythe Cooke, assisted by W. C. Mansfield. Instru- 
mental level lines were run over the principal sections. The correl- 
ative results of the study are contained in the paper by Mr. Cooke 
on the age of the Ocala limestone already mentioned. A fauna at 
the base of the Chattahoochee formation, because of its wide geo- 
graphic distribution in the (Ireatcr and Lesser Antilles, is being 
described by W. H. DalL 

A report of the fossil flora of the Claiborne group is in preparation 
by E. W. Berry. 

The paper on "Undergroimd water resources of the Coastal 
Plain of Georgia" (Water-Supply Paper 341), by L. W. Stephenson 
and J. O. Veatch, was published during the year. 

Mica prospects in HaU and Cherokee coxmties were examined by 
D. B. Sterrett. 

New openings on the red iron ore beds in Walker Coimty were 
examined by E. F. Bmrchard. 

IDAHO. 

Studies which are to result in a comprehensive simmiary report on 
the ore deposits of Idaho, by J. B. Umpleby, were continued during 
the year. No field work was done, but a large amoimt of material 
previously collected was elaborated and prepared for publication. 
A report on the Mackay region, which embraces the drainage areas 
of Little and Big Lost rivers and Birch Creek, was transmitted by 
Mr. Umpleby for publication as a professional paper. He also fin- 
ished a short paper on the ore deposits of the Sawtooth quadrangle 
(BuUetin 580-K) and has completed the description of the ore de- 
posits in the Hailey quadrangle, the geology of which has been 
mapped for folio publication by L. G. Westgate, assisted by R. S. 
Knappen. Edwin Kirk, paleontologist, gave assistance in the solu- 
tion of the stratigraphic problems of the area. In response to a 
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request from the Office of Indian Affairs, Mr. Umpleby examined 
and reported on leakages near the head of the Blackf oot Reserroir. 

The gravels of the Fort Hall bottoms on Snake River were, at the 
request of the Office of Indian Affairs, investigated by J. M. SH, 
who submitted a paper on gold in the Snake River gravels for pub- 
lication (Bulletin 620-J). 

The geologic mapping of the Wayan quadrangle, which indadee 
the Crow Creek, Slug Creek, Lance Creek, and Freedom 15-minate 
quadrangles, was completed by G. R. Mansfield, assisted by £. L 
Jones, jr., P. V. Roundy, and E. H. Finch. Progress has been made 
by Mr. Mansfield in the preparation of folios for the Wayan and Mont- 
pelier quadrangles, and a paper on the geology of the Fort Hafl 
Reservation was prepared for unofficial pubUcation by Mr. Mansfield, 
who, with E. S. Larsen, jr., is imofficially publishing a paper describ- 
ing the occurrence of nepheline basalt in the Fort Hall Reservation. 
The Paleozoic and Triassic formations and faimas of the Wayan 
quadrangle were studied both in the field and in the office by G. H. 
Girty. 

For the Henry district land-classification data were completed 
and transmitted, and a report on the economic geology of the dis- 
trict was begun by Mr. Mansfield, who has also submitted a manu- 
script on the geology and phosphate deposits of the Fort Hall Indian 
Reservation. A detailed examination for phosphate in part of the 
Crow Creek and Freedom quadrangles was made in order to classify 
the lands. 

Reported deposits of nitrates in the vicinity of Homedale, Owyhee 
Coimty, were examined by Mr. Mansfield, whose report "Nitrate 
deposits in southern Idaho," has been issued as Bulletin 620-B. 

A report on a geologic reconnaissance in southeastern Idaho and 
western Wyoming, with special reference to phosphate deposits, was 
submitted by A. R. Schultz. 

A report classifying the lands in the vicinity of Orofino Creek and 
Clearwater River, examined in 1913, was prepared by C. T. Lupton, 
who also submitted a manuscript for a paper on the Orofino coal field 
for publication (Bulletin 621-1). 

A simunary report on the coal fields of Idaho, based on work of 
previous years, was prepared by C. F. Bowen for publication in the 
paper dealing with the coal fields of the United States, which is being 
compiled under the direction of M. R. CampbeU. 

n^LINOIS. 

Under the arrangement for cooperation with the Illinois Geological 
Survey, the areal geology and mineral resources of the Moimt Olive 
and Gillespie quadrangles were mapped in detail by Wallace Lee, who 
prepared an economic report describing the coal resources, oil pro6- 
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pectSy and geologic structure for publication by the State geological 
snrvejf and who has brought a folio covering these quadrangles to 
an advanced stage. In the mapping of the glacial and associated 
deposits Mr. Lee conferred with W. C. Alden and E. W. Shaw. The 
investigation of the stratigraphy and the mapping of the areal geology 
in the Equality and Shawneetown quadrangles, also cooperative, 
was begun by Mr. Lee, and he examined portions of the Golconda 
and Fords Ferry quadrangles, on the Illinois side of Ohio River. 

The glacial and associated deposits in the Edgington, Milan, Canton, 
Colchester, Macomb, Tallula, and Springfield quadrangles were 
briefly studied by W. C. Alden for comparison with similar deposits 
in Iowa. 

The dark shale and bony coal overlying the Springfield (No. 5) 
coal bed were examined by G. H. Ashley for the purpose of collecting 
material to be subjected to distillation experiments. 

The Pleistocene formations and physiography of the Baldwin, 
Chester, Henault, Kinmiswiok, and Crystal City quadrangles were 
further studied by E. W. Shaw with a view to their description in 
cooperative foHos. 

Folios for the Carlyle, Centralia, New Athens, and Okawville 
quadrangles were' nearly completed by Mr. Shaw, the greater part 
of whose time was devoted to studies of Pleistocene deposits and 
sedimentation in the Gulf region of the Coastal Plain. 

INDIANA. , 

A report on '*The Pleistocene of Indiana and Michigan and the 
history of the Great Lakes," by Frank Leverett and F. B. Taylor, 
was published as Monograph 53. 

In connection with the discussion and correlation of the formations 
in the vicinity of Cincinnati, Ohio, the Paleozoic formations and 
faunas in southeastern Indiana were studied by E. O. Ulrich. 

Field examinations of the Devonian black shales in the New Albany 
region and of the dark shales and bony layers associated with some 
of the coal beds of the State were made by G. H. Ashley, who col- 
lected samples for laboratory distillation in order to determine their 
value as sources of petroleum distillates and their by-products. 

IOWA. 

A review of the evidence of an lowan stage of glaciation and of its 
relations to the deposits of other Pleistocene stages in eastern Iowa 
and adjoining States occupied W. C. Alden during the greater part 
of the field season of 1914. This work was done in cooperation with 
the Iowa State Geological Survey, which furnished an assistant, 
Morris M. Leighton, for the season. The studies were resumed in 
June, 1915. 

7517**— 15 5 
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A short £eld conference on the mapping of the Quaternary depositB 
of northwestern Iowa was held between E. S. Carman, of the State 
Geological Survey, and Frank Leverett. 

A short report containing a summary description of the coal fields 
and coals of Iowa was prepared by Henry Hinds for incorporation in 
the general report by M. H. Campbell on the coal fields of the United 
States. 

The stratigraphy of the Mississippian formations in southeastern 
Iowa was examined and collections of fossils were made by F. M. Van 
Tuyl, of the State Geological Survey, the paleontologic supervision of 
the investigation being, through informal cooperation, in charge d 
Stuart Weller, who has conducted similar investigations for the 
Federal Survey in Missouri, Illinois, and western Kentucky. 

KANSAS. 

The description of the ore deposits of the Joplin district, Missouri, 
and of the Miami district, Oklahoma, with field studies extending into 
southeastern Kansas, was continued by C. E. Siebenthal, whose 
report on the origin of the zinc and lead deposits of the Joplin region 
(Bulletin 606) is now in press. 

The Leavenworth-Smithville folio, by Henry Hinds and F. C. 
Greene, has been revised by Mr. Hinds. 

KENTUCKY. 

A detailed survey of the areal geology and mineral resources of 
Jefiferson County, Ky., was completed by Charles Butts, assisted by 
T. C. Brown and J. J. Galloway. This survey was made in cooper- 
ation with the Kentucky CJeological Survey, to which the report, 
now nearing completion, will be submitted for publication. Several 
quadrangles, including the Louisville and Kosmosdale, lie whoDy 
or in part within JeflFerson County, and it is planned that folios 
shall be prepared after certain problems have received further field 
consideration and after small areas lying outside of the county hare 
been mapped. 

Field studies in the stratigraphy and paleontology of the eariy 
Paleozoic formations of central Kentucky and in the Louisville 
quadrangle were made by E. O. Ulrich. 

Several Carboniferous sections in southeastern Kentucky were 
examined for purposes of correlation by G. H. Girty. 

The phosphate deposits in Woodford and adjoining coimties have 
been examined partly in reconnaissance and partly in detail by W. C 
Phalen, who explored portions of this relatively little known phos- 
phate field by means of shallow drilling. A large number of samples 
were collected for chemical analysis. The results of these investiga- 
tions are designed to be incorporated in a report on the phosphate 
deposits of the southern Appalachian region. 
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A study of the physiography and the Quaternary geology of the 
western part of the State, by E. W. Shaw, is in progress as a part 
of an investigation covering the late Pleistocene geologic history of 
the Mississippi embayment. 

Professional Paper 91, '*The lower Eocene floras of southeastern 
North America," by E. W. Berry, including areas in Kentucky, is in 
press. 

LOUISIANA. 

With the object of guiding exploration in the discovery and the 
development of oil pook in Louisiana, preliminary reconnaissance 
examinations of the geologic structure with special reference to the 
presence of oil and gas were made by G. C. Matson, assisted by 
0. B. Hopkins and E. H. Finch, in a number of districts, most atten- 
tion, however, being given to Bossier, De Soto, Caddo, and Red 
River parishes. Reports covering this work are now in preparation. 
At the request of the General Land Office an examination of the 
islands in Sabine River near Orange, Tex., was made by Mr. Hopkins 
for the purpose of land classification. 

A report on the iron-bearing deposits in Bossier, Caddo, and Web- 
ster parishes, by E. F. Burchard, the field work for which was done 
in the fall of 1914, is ready for pubhcation as Bulletin 620-G. 

The upper Tertiary formations in southwestern Louisiana were 
examined by G. C. Matson and Alexander Deussen, and fossil plants 
and invertebrates from several locaUties and formations have been 
studied by E. W. Berry and C. Wythe Cooke. Reports now in 
preparation include a study of the floras of the Claiborne and Jackson 
groups by Mr. Berry and a general report on the physiography and 
surficial geology of the Gulf embajnnent by E. W. Shaw. A manu- 
script by Mr. Matson on the PUocene of the eastern and central 
Gulf Coastal Plain and two manuscripts on the Catahoula formation, 
the stratigraphy being described by Mr. Matson and the fossil plants 
by Mr. Berry, were transmitted for publication. 

Supplementary investigations of the stratigraphy, paleontology, 
and ground waters of the Cretaceous deposits of northeastern Louisi- 
ana vere made by L. W. Stephenson. 

Professional Paper 91, '^ITie lower Elocene floras of southeastern 
North America," by E. W. Berry, is in press, and Bulletin 619, '^The 
Caddo oil and gas field, Louisiana,'' by G. C. Matson, is in the hands 
of the editor. 

MAINE. 

Additional field examinations were made by Frank J. Katz in the 
Portland and Casco Bay quadrangles for the solution of problems 
which arose during the office preparation of a folio for these quad- 
rangles. This review, during which Mr. Katz was joined by Arthur 
Keith for field conference and inspection, was not made in cooperation 
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with the State, though the greater part of the previous work on tiieee 
quadrangles was done in cooperation. The text and maps for diis 
folio are nearing completion. 

The areal survey of the Dover and York quadrangles was com- 
menced by Mr. Katz, who has covered about 50 square mQes, and 
progress was made on the maps and collections in the office. 

In the Boothbay quadrangle a brief reconnaissance covering about 
20 square miles was made by Mr. Keith. 

Professional Paper 89, ''The fauna of the Chapman sandstone," 
by H. S. Williams, has been revised by the author and a chapter on 
the Ostracoda of the formation has been added by E. O. Ulrich. 
This paper is now in press. 

MARYLAND. 

The mapping of the WiUiamsport quadrangle, which includes por- 
tions of West Virginia and Pennsylvauia, was completed by Greorge 
W. Stose, who covered about 100 square miles in detail. The descrip- 
tions and maps for this quadrangle, which with the Hagerstown 
quadrangle will bo covered by a single foho, are well advanced toward 
completion. This folio was provided for under cooperation with the 
Maryland Geological Survey. Conferences for deciding certain ques- 
tions of stratigraphy and correlation were held by Mr. Stose, E. 0. 
Ulrich, and R. S. Bassler in the Hagerstown and Frederick quad- 
rangles. 

The foUo for the Elkton and Wilmington quadrangles, including 
parts of Pennsylvania and Delaware, was transmitted for publica- 
tion. This foho was prepared by Miss Florence Bascom and B. L 
Miller, in cooperation with the Geological Survey of Maryland. 

The Tolchester foho, by B. L. Miller, E. B. Mathews, Arthur B. 
Bibbins, and Homer P. Little, also cooperative, was completed and 
transmitted for pubhcation. 

At the request of the Committee on Public Buildings of the House 
of Representatives a marble quarry near Union Bridge, Carroll 
County, was examined by T. N. Dale, in association with Oliver 
Bowles, quarry technologist of the Bureau of Mines. A short 
report on the rocks examined was transmitted to the committee. 

In order to ascertain whether the small emissions of gas proceeding 
from a niunber of shallow wells driven for water in the r^on of 
Salisbury, Md., were of deep-seated (rock) origin, and if so whether 
they might be regarded as indications of possible gas or oil poob 
in the region, an examination was made by G. C. Matson. The results 
of this investigation were not sujEciently encouraging to merit formal 
publication. 

For the more accurate differentiation and discrimination of tiie 
Pleistocene formations of the Maryland portion of the Coastal Plain 
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an inspection of the terraces of peninsular Maryland was made by 
T. Wayland Vaughan, E. W. Berry, and P. S. Smith, in conference 
with W. B. Clark, director of the State Geological Survey. 

MASSACHUSETTS. 

Reviews necessary to the completion of the descriptions of the 
Boston and Boston Bay quadrangles were made by Laurence La 
FoTge, The preparation of the Boston folio, which is to cover these 
quadrangles, is now well advanced. Reconnaissance examinations 
were made by Mr. La Forge in the Haverhill, Lowell, Lawrence, 
Newburyport, and Salem quadrangles. A field conference was held 
in the Framingham quadrangle by Mr. La Forge and Arthur Keith, 
who inspected the geologic mapping. 

The areal and economic siurv^ey of the Greylock quadrangle was 
continued by L. M. Prindle, who conferred with Mr. Keith in the 
field. 

The Sheffield-Sandisfield folio was the subject of an office con- 
ference between Arthm- Keith, Joseph BarreU, and B. K. Emerson. 
Mr. Keith also conferred with Mr. Emerson regarding the Pittsfield 
and Becket geologic work and certain features of Mr. Emerson's 
report on the geology of Massachusetts (Bulletin 597). 

Manuscript maps and geologic descriptions for the Worcester- 
Marlboro, Pahner-Brookfield, Webster-Blackstone, and Belchertown- 
Barre folios have been submitted by Mr. Emerson, and his office 
work on the Warwick-Winchendon folio has been continued to an 
advanced stage. 

Field studies of the geology of Cape Cod, Nantucket, Marthas 
Vineyard, and the Elizabeth Islands were begim in June by J. B. 
Woodworth, with the object of mapping and preparing a report on 
the geology of this portion of the Atlantic Coastal Plain. 

The field examination of the Quaternary geology of the Berlin 
and Greylock quadrangles, in New York and Massachusetts, was 
completed by F. B. Taylor, who has prepared a manuscript describ- 
ing the surficial deposits for folio pubhcation. 

Deposits containing tourmaline, beryl, and lithia minerals in the 
vicinity of West Chesterfield and Goshen, Hampshire Coimty, were 
examined by D. B. Sterrett. 

lilCHIOAN. 

The report on *'The Pleistocene of Indiana and Michigan and the 
history of the Great Lakes,'' by Frank Leverett and F. B. Taylor, 
has been published as Monograph 53, and a special report on the 
extent and relations of the Superior ice lobe in Michigan, Wisconsin, 
and Minnesota is in preparation by Mr. Leverett. 
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In accordance with an infonnal arrangement for cooperation witii 
the Michigan Geological Survey in paleontologic investigations, the 
Marshall fauna of the State has been studied by G. H. Girty. 

MINNESOTA. 

The work of mapping the glacial deposits of Minnesota, with 
special reference to the origin of the soils, was continued by Frank 
Leverett, assisted by F. W. Sardeson, of the State Geological Survey. 
A report entitled "Surface formations and agricultural conditions of 
northwestern Minnesota," by Frank Leverett, with a chapter on the 
climatic conditions of Minnesota, by U. G. Piusell, was transmitted 
to the State and published as Bulletin 12 of the Minnesota Geological 
Survey. This is the first of a series of papers to be based on this 
work. Manuscript for a report on the soils and surface deposits of 
northeastern Minnesota has been prepared by Mr. Leverett for pub- 
lication by the State, and he has done considerable work, with the 
assistance of Mr. Sardeson, on a general report on the Quaternary 
deposits and history of Minnesota, to be published by the Federal 
Survey. 

A brief reconnaissance study of the pre-Wisconsin Quaternary 
deposits in some of the southeastern coimties of the State was made 
by W. C. Alden, for comparison with similar deposits in Iowa. Field 
conferences regarding the mapping and classification of these deposits 
were held between Messrs. Leverett, Sardeson, and Alden and between 
T. C. Qiamberlin and Mr. Leverett. 

Cooperative studies preliminary to a general report on the stratig- 
raphy and economic geology of the Cuyuna iron range were made by 

E. C. Harder, of this Survey, and A. W. Johnstown, of the State 
Survey. A preliminary paper on the bacterial deposition of iron ores 
has been prepared by Mr. Harder for publication in "Shorter contri- 
butions to general geology.*" Under cooperative agreement also 
studies of the magnetite ores of the State were begun by F. F. Grout, 
of the Minnesota Survey, and H. H. Brodt. 

As products of previous cooperative work conducted with the State 
Geological Siu^ey a report on the clays and shales of Minnesota, by 

F. F. Grout, and a similar report on the building stones of the State, 
by Oliver C. Bowles, were completed and submitted for publication in 
bulletin form. 

MISSISSIPPI. 

Structural studies for the purpose of finding geologic conditions 
favorable to the occurrence of oil or gas in the Vicksburg quadran- 
gle. Miss., were carried on by G. C. Matson, O. B. Hopkins, and E. H. 
Finch. A report containing the results of this investigation is now 
in preparation. Brief examinations were also made by Mr. Matson 
H Hattiesburg, Natchez, and Seminary. 
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Reports on the geology of the Coastal Plain of Mississippi and on 
the ground waters of the State are in preparation. The investiga- 
tions have been carried on in cooperation with the State Geological 
Survey of Mississippi, field work being done by five geologists of the 
Federal Survey and E. N. Ix)we, State geologist. 

The examinations of the upper fk^cene and Oligocene formations 
in the State were continued by C. Wythe Cooke, who has transmitted a 
paper entitled "The age of the Ocida limestone" (Professional Paper 
95-1). This report will be of special value for correlation. 

A report on the physiography, surficial deposits, and Pleistocene 
geologic history of the Gulf emba3anent, which is in preparation by 
Mr. Shaw, will embrace the State of Mississippi. In connection with 
this investigation Mr. Shaw is making a special study of the silts of 
the Mississippi Valley. 

Additional field studies of the post-Eocene geologic formations 
were made by G. C. Matson, who cooperated with Mr. Shaw in a part 
of the investigations of the latest Tertiary and Pleistocene formations. 

A report on the fossil flora of the Claiborne group, which is exposed 
in Mississippi, is in preparation by E. W. Berry. Reports covering 
the results of earUer field and office investigations submitted during 
the year include a manuscript on the Pliocene of the eastern and 
central Gulf Coastal Plain by G. C. Matson; two manuscripts on the 
Catahoula formation, one on the stratigraphy by Mr. Matson and one 
on the fossil plants by Mr. Berry; and a manuscript entitled "Ero- 
sion intervals in the Eocene of the ^ssissippi embayment," by Mr. 
Berry (Professional Paper 95-F). 

Professional Paper 91, "The lower Eocene floras of southeastern 
North America," by E. W. Berry, is now in press. 

MISSOURI. 

A report by C. E. Siebenthal on the origin of the Joplin lead and 
zinc ores, now in press as Bulletin 606, contains conclusions based on 
a long and thorough investigation of the geology and ore deposits of 
the Joplin region. 

In response to a request of the State geologist the earUer Paleozoic 
formations of eastern and central Missouri were briefly studied for 
purposes of classification and correlation by E. O. Ulrich. On the 
part of the State additional investigations, both paleontologic and 
stratigraphic, of the Mississippian formations, mainly in Ste. Gene- 
vieve County, were made by Stuart Weller. 

Further field examinations of the Pleistocene deposits in the Crys- 
tal City and Renault quadrangles, for which geologic foUos are in 
preparation in cooperation with the Missouri Bureau of Geology and 
Mines, were made by E. W. Shaw. 
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The Green Qty-Queen City folio text, by F. C. Greene, was crifr 
caUy revised by Henry Hinds, under whose supervision the field and 
office work relating to these quadrangles was done. Some revisory 
work was also done by Mr. Hinds on the Leavenworth-SmithyiUe 
folio, the geologic maps for which are now engraved. 

A chapter describing in summary form the coal fields of Missouri 
was prepared by Mr. Hinds for inclusion in the work by M. R, 
Campbell on the coal fields of the United States. 

MONTANA. 

A portion of the Judith River coal field in northeast^n Chouteau 
and Fergus counties, Mont., embracing about 600 square miles, was 
geologically surveyed in a detailed reconnaissance examination by 
E. R. Lloyd, assisted by W. T. Thom, jr., and W. B. WHson. The 
lands of this area have been classified and an economic report has 
been prepared, but the pubUcation of this report will be ddayed to 
incorporate the results of additional field work. A paleontol(^c 
study of the Cretaceous and Eocene formations of this region was 
made by T. W. Stanton for purposes of correlation. 

A report on the subbituminous coal and lignite r^ons of eastern 
Montana is in preparation by E. R. Lloyd for publication in the 
forthcoming paper on the coal fields of the United States. The com- 
pletion of Mr. Lloyd's manuscript is somewhat retarded on account 
of his recent transfer from the geologic branch to the land-classifica- 
tion board, where he was made secretary of the coal board. 

The geology and coal resources of northern Teton County will be 
described by Eugene Stebinger in Bulletin 621-K. 

An area of about 1,300 square miles in the Porcupine dome, north 
of Forsyth, was examined in a reconnaissance way, for the purpose 
of land classification, by C. F. Bowen, assisted by C. A. Bonine. 
The possibihties of oil in the Porcupine dome have been described 
by Mr. Bowen in Bulletin 621-F. Mr. Bowen also submitted a report 
on the stratigraphy of the Montana group, with special reference to 
the stratigraphic position and age of the Judith River formation, 
which has been published as Professional Paper 90-1. 

A description, with maps, of the TuUock Creek coal field, which 
was examined in 1912-13, was completed and submitted for publi- 
cation by G. S. Rogers, and a report on the Bull Mountain coal field, 
by R. W. Richards and C. T. Lupton, has been submitted. 

A small area of lignite land near Glendive was examined for Ui6 
purpose of classification by C. E. Lesher. 

The areal mapping of the coal fields of southeastern Montana, 
which was begun in 1913, was continued by C. M. Bauer, with the 
assistance of E. M. Parks and R. W. Brown. This work was done 
primarily for purposes of land classification, but the areal geology 
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was also studied and mapped. Mr. Bauer examined about 800 square 
miles in more or less detail, and 1,500 square miles, mainly outside 
of the coal field, in a rapid reconnaissance. An economic report on 
the Ekalaka and Long Pine Hills coal field of southeastern Montana, 
studied in 1913-14, is now in preparation by Mr. Bauer. 

An examination of the northeast comer of this State, north of the 
Fort Peck Indian Reservation, was begim by A. J. Collier, assisted 
by W. T. Thom, jr., for the purpose of classifying the land. An in- 
vestigation of the Milk River valley was undertaken by Eugene 
Stebinger, assisted by W. P. Woodring and J. D. Sears. 

The paleontology and stratigraphy of the formations on the north 
side of Yellowstone River, west and north of Forsyth, were studied 
by T. W. Stanton, who, in cooperation with C. W. Gilmore and the 
field party in charge of E. R. Lloyd, also made a careful review of 
the type area of the Judith River formation on the Missouri near the 
mouth of the Judith. 

The placer deposits at Ruby and Virginia City were visited by 
J. M. Hill in connection with his general investigation, cooperative 
with the Bureau of Mines, of the placer deposits of the United States. 

In the Browning and Chief Mountain quadrangles, in the Glacier 
National Park, areal geologic mapping was continued by Eugene 
Stebinger, with the assistance of C. S. Corbett and H. R. Bennett, 
about 725 square miles being mapped in detail on the 1:125,000 
scale. Progress in the preparation of a report for the area has been 
made by Mr. Stebinger, who also prepared text, maps, and illustra- 
tions for the Blackfoot-Cutbank folio, the areal mapping of which 
was completed during the previous field season. 

Final revision of the text of the Philipsburg folio was completed 
by F. C. Calkins. 

NEVADA. 

In the search for potash, under the supervision of H. S. Gale, boring 
was continued to a depth of 1 ,500 feet in the Black Rock Desert, Nev., 
when the coming of winter terminated the work. The drill crew was 
superintended by D. H. Walker, to whose skill and eflBciency are 
due the economy and speed of the work and the completeness of the 
data gathered. Samples of the drillings were collected by M. I. 
Goldman and A. T. CrandaU, and these are now undergoing analyt- 
ical study by Mr. Goldman. Through the courtesy of the Depart- 
ment of Agriculture the diatoms have been examined by Dr. Albert 
Mann, specialist in the Diatomacese. A niunber of reported dis- 
coveries of potash salts or nitrates within the State were investigated 
by Mr. Gale, and analyses of submitted samples of salts were made 
in the chemical laboratory. No bed of potash salts was discovered 
in the deep well. The reported deposits proved on examination to 
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be either too low in potash or nitrates or too small to be of commer- 
cial importance. 

In the spring of 1915 a new drilling equipment designed especiaUy 
for the work and region was purchased, and surveys were made in 
the Smoke Creek Desert by Sir. Gale to determine locaUties that 
would appear relatively favorable for testing. Preparations were 
completed by Air. Walker to resume drilling in that desert with the 
new rig early in July. 

Nitrate-bearing beds north and northwest of the Black Rock 
Desert were examined by M. I. Groldman. 

The Yerington district was studied in detail by Adolph Knopf and 
E. L. Jones, jr., who mapped 58 square miles on the scale of 1 : 24,000. 
The results of this survey are now being prepared for pubUcation. 
The cinnabar deposits east of Beatty and Mina were examined by 
&Ir. Eaiopf , the results of whose investigations have been submitted 
for pubUcation under the title, ''Some cinnabar deposits in western 
Nevada" (Bulletin 620-D). The platinum deposits in the Yellow 
Pine district, Clark County, were investigated by Mr. Knopf, whose 
report, "A gold-platinum-palladium lode in southern Nevada/* has 
appeared as Bulletin 620-A. A paper entitled, " Plumbojarosite 
and other basic lead-ferric sulphates from the YeUow Pine district, 
Nevada," was prepared by Mr. Knopf for unofficial pubUcation. 

The Rochester mining district is described by F. C. Schrader in 
Bulletin 580-M, issued during the year, and a report on "Some min- 
ing districts in northeastern California and northwestern Nevada" 
(Bulletin 594), by J. M. Hill, was also published. 

A reconnaissance report on some mining districts in eastern 
Nevada, mostly in Elko, White Pine, Lincoln, and Clark counties, 
and on the Ravenswood district, in Lander Coimty, has been sub- 
mitted for pubUcation by Mr. Hill. 

The economic geology of the National district is described by 
Waldemar Lindgren in Bulletin 601, recently issued; and a detailed 
report on the geology and ore deposits of the Ely district, by A. 0. 
Spencer, is in the editor's hands. In the preparation of tie E3y 
report Sidney Paige collaborated in the office with Mr. Spencer. 

The oxidized zinc ores near Eureka were investigated by G. F. 
Loughlin, the mining districts of the Carson Sink quadrangle are 
being described by F. C. Schrader, and an examination of the 
geology and ore deposits of the Manhattan district was begun by 
H. G. Ferguson. 

A short paper on the occurrence of wurtzite at Goldfield was unoffi- 
cially published by F. L. Ransome. 

The silver ores of the Tonopah district are under investigation by 
metallographic methods, with reference to their association and 
origin, by E. S. Bastin, in collaboration with F. B. Laney. 
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NEW HAMP8HIBE. 



Mica deposits, locally with gem beryl as an associated mineral, 
were examined in eleven townships in Grafton, Cheshire, and Strat- 
ford counties, N. H., by D. B. Sterrett, who nearly completed the 
field investigation of the principal deposits, preliminary to a descrip- 
tion of the occurrence of mica in New Hampshire. The gem depos- 
its will be described in a report on the occmrence of precious stones 
in the United States now in preparation. 

The areal survey of the Dover and York quadrangles, including 
portions of Maine, was begim by F. J. Katz, who has also begim the 
oflBce compilation of the field data. 

The examination of the Peterboro quadrangle was continued dur- 
ing a portion of the field season by B. K. Emerson, who for a time 
was joined in a field reconnaissance by Arthur Keith. A brief recon- 
naissance was made in the Keene quadrangle by Mr. Keith. Por- 
tions of the Lowell, Lawrence, and Newburyport quadrangles, lying 
partly in Massachusetts, were examined by Laurence La Forge. 



NEW JERSEY. 



The areal survey of the Easton quadrangle, in New Jersey and 
Pennsylvania, was completed by H. B. KHmmel, the work being car- 
ried on in cooperation with the New Jersey Geological Survey. The 
manuscript and maps for this quadrangle will form part of the Allen- 
town-Easton folio and are well advanced toward completion. 

In accordance with the plan of the Survey to print on the backs of 
topographic maps that cover large centers of population or points 
of unusual scenic interest popular and instructive descriptions of the 
gec^aphy and of the origin of the physical features, a description of 
this sort was prepared by G. W. Stose for the Delaware Water Gap 
sheet. This description is based on field work done in the quadrangle, 
which lies largely in Pennsylvania, by W. S. Bayley and H. B. Kdm- 
mel, and on Mr. Stose's personal knowledge of the r^on. The gen- 
eral geologic data now available as to the quadrangle will probably 
be amplified when the study of the adjoining Wind Gap quadrangle 
has been made in order that both quadrangles may be covered in a 
single folio. 



NEW MEXICO. 



In connection with the general search for deposits of potash and 
nitrate salts, the investigation of the depositions! basins in the ''Red 
Beds" region of New Mexico was continued by N. H. Darton, whose 
principal object was to discover the centers of greatest evaporation 
of saline waters in the past. 

The chief study of metalliferous areas undertaken in New Mexico 
during the year was that of the copper deposits at Santa Rita (Chino 
district), to which A. C. Spencer was assigned. With Mr. Spencer 



Digitized by 



Google 



76 THIRTY-SIXTH ANNUAL REPORT OF GEOLOGICAL SURVEY. 

were associated Sidney Paige, who studied the structure and super- 
posed the geology on the Santa Rita special map; D. F. MacDonald, 
who examined the mining methods, especially the open-pit mining; sni 
J. F. Hunter, jr., who assisted in the areal geplogic mapping. Toward 
the close of the field season the district was visited by F. L. Ransome 
for the discussion of problems with Mr. Spencer. 

The studies of mining methods by Mr. MacDonald were carried on 
in connection with the general investigation of the application of 
geologic features to the problems of mining and engineering con- 
struction, prosecuted in cooperation with the Bureau of Mines. 

A study of the zinc ores of the Magdalena district was begun by 
G. F. Loughlin. 

The geology and water resources of liuna County are described by 
N. H. Darton in Water-Supply Paper 345-C, recently issued. 

A study of the geology and coal resources of the Raton and Bril- 
liant quadrangles, in the Raton coal field, Colfax County, was com- 
pleted by W. T. Lee, and an economic report covering the area has 
been submitted for publication. A folio by Mr. Lee describing in 
detail the geology of the quadrangles is in preparation. 

The Datil Mountain region was revisited by D. E. Winchester for 
the purpose of collecting additional information regarding the strati- 
graphy and correlation of certain coal beds. Field work is now 
completed in the Datil Mountain region and in the Zuni Indian 
Reservation, and an economic report on these areas is in preparation 
by Mr. Winchester. 

At the request of the Office of Indian Affairs, lands coming und^ 
the Hogback canal in the Navajo Indian Reservation were examined 
in 1913 by M. A. Pishel. A report on the area was submitted by Mr. 
Pishel prior to his resignation from the Survey to accept a more 
remunerative position in one of the large oil companies operating in 
the Southwest. 

A detailed examination, for the General Land Office, of lands near 
Gallup, McKinley County, was made by C. T. Lupton, who is now 
preparing a geologic report on the area. 

An extended and elaborate study of the San Juan coal basin, in 
the northwest comer of the State, was begim by C. M. Bauer, assisted 
by J. B. Reeside, jr., the purpose being to obtain data for classifying 
the lands in the interior of this great basin and for determining the 
age and the correlation of the formations. The results of this inves- 
tigation will be available for use in preparing the Red Mesa and 
Soda Canyon folios. 

NEW YORK. 

The mapping of tlie Quaternary deposits of the Berlin (N.Y.-Mass.) 
and Iloosick (N. Y.-Vt.) quadrangles was completed in July, and 
^ascriptions for folio publication have been nearly completed by 
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F. B. Taylor. The area! and economic survey of the Paleozoic format 
tions in the Berlin quadrangle; which includes a small portion of 
Massachusetts, was continued by L. M. Prindle, about 125 miles 
having been mapped in detail. 

The examination and mapping of the Paleozoic formations in the 
IToosick quadrangle was completed by Mr. Prindle, who wiQ describe 
this quadrangle in a folio covering also the Bennington quadrangle. 

The study of the Quaternary deposits of the Cambridge and Fort 
Ann quadrangles was begun by Mr. Taylor. 

NOETH CAROLINA. 

Manuscripts and maps for a folio describing the Kings Mountain 
and Gaffney quadrangles, the larger part of which lie in South Caro- 
lina, has been nearly completed by D. B. Sterrett. 

Tlie Ijincolnton quadrangle has been mapped by Mr. Sterrett, who 
has prepared descriptions for inclusion in a folio to cover also the 
Gastonia quadrangle, in which field work will be begun this summer. 

Some mica deposits in Avery, Mitchell, and Macon counties and the 
results of the latest prospect work done in 1914 at the Ruby mine, in 
Cowee Valley, were examined by Mr. Sterrett, who visited several mica 
manufacturing plants to study the conditions of the industry. 

In connection with a report on the marbles of the southeastern 
United States, which is being prepared in cooperation with the Bureau 
of Mines, the Bureau of Standards, and the Office of Public Roads, 
T. Nelson Dale devoted a short time to field investigations in this 
State. 

The preparation of a cooperative monograph on the worms and 
moUusks of the Upper Cretaceous deposits of the Carolinas, by L. W. 
Stephenson, to be published by the North Carolina Geological and 
Economic Survey, has been nearly completed and the report will 
soon be transmitted. The Cretaceous Crustacea from the State 
have been described by Miss Mary T. Rathbun, of the United States 
National Museum, in a report to accompany Mr. Stephenson's paper, 
and the fossil plants have been described for the same purpose by 
E. W. Berry. 

A monograph describing the Tertiary Mollusca of Virginia and 
North Carolina, for which Dr. Paul Bartsch, of the National Museum, 
described several famiUes of the smaller Mollusca, has been com- 
pleted by Miss Julia Gardner. The services of all those who are 
engaged on this work, except Mr. Stephenson, were contributed in 
scientific cooperation, without expense to the Survey. 

A monograph on the Pbocene and Pleistocene Foraminif era of the 
Atlantic and Gulf Coastal Plain, in which the Foraminifera from 
North Carolina are included, has been transmitted for pubUcation 
by J. A. Cushman. 
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NORTH DAKOTA. 

A detailed reconnaissance survey, covering about 590 square miles 
in the Oliver County lignite field, North Dakota, was made by E. T. 
Hancock, with the assistance of R. C. Moore. The results of this 
examination, which was made primarily for land classification and 
to solve certain problems relating to the stratigraphy of the region, 
have been embodied in a geologic report by Mr. Hancock, now nearly 
completed. In connection with the field investigations, studies re- 
lating to the stratigraphy of the Cannonball marine member of the 
Lance formation and to the stratigraphy and faunas of the Creta- 
ceous and Ek)cene formations in surrounding regions were made by 
T. W. Stanton, who examined exposures north and south of Ste^l, 
near Jamestown, between Linton and Missouri River, and along 
Cannonball and Wisconsin rivers from Solen to Washburn. 

The Fort Berthold lignite field is described and mapped in a final 
report submitted by C. M. Bauer, who has also prepared a short sum- 
mary report on the lignite resources of North Dakota for inclusion in 
the general report on the coal fields of the United States. 

The geology of the Edgeley and Lamoure quadrangles has been 
examined for folio publication by H. A. Hard under a cooperative 
agreement with the State Geological Survey of North Dakota. 

OHIO. 

A folio for the Hamilton and Mason quadrangles, which were 
mapped in detail by R. S. Bassler and N. M. Fenneman, as previously 
reported, is nearly finished, its completion awaiting only the results 
of additional investigations, largely paleontologic, to be made by 
E. O. Ulrich in the Cincinnati quadrangle. Some general review 
work was done by Mr. Ulrich in the quadrangle. 

The areal and economic geology of the Woodsfield and Summer- 
field quadrangles was examined in detail by D. Dale Condit, assisted 
by R. V. A. Mills and for a short time by C. A. Bonine. Careful atten- 
tion was given to the structure of the oil sands and the relations of 
the oil pools to the geologic structure and to the character of the 
sands themselves. Two economic reports on the structure and oil 
resources of these quadrangles are now nearly completed and a folio 
is in preparation. 

Some progress has been made in the preparation of a folio text 
covering the Steubenville and Cadiz quadrangles, on which Mr. 
Condit had been previously engaged ; but this work was interrupted 
by his detail to examine and classify supposed phosphate-bearing 
lands in western Wyoming. 

A preliminary examination of the Wooster oil and gas field was 
made by C. A. Bonine, and a report on the geologic structure, the 
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mode of occurrence of oil and gas, and the prospects of the field has 
been submitted by Mr. Bonine for publication (Bulletin 621-H). 

The field investigation and mapping of the WellsviUe quadrangle 
were carried on by J. H. Hance, special attention being given to the 
day deposits and the clay-bearing formations. 

The richly carbonaceous Devonian shales were examined and 
sampled at a nxmiber of points by G. H. Ashley, with a view to deter- 
mining their value for distillation. 

OKLAHOMA. 

In order to procure further data as to the structure of the oil sands 
in the Hominy quadrangle, Oklahoma, some additional reconnais- 
sance work was done by Robert H. Wood, whose oil report for the 
quadrangle is nearing completion and whose foUo is well advanced. 
Considerable progress .was made by Mr. Wood on the economic report 
covering the Cleveland pool. 

The Pawhuska quadrangle was revisited by C. D. Smith for the 
purpose of verifying certain conclusions he reached during the oflBce 
study of his notes, and considerable progress has been made on the 
foUo covering the quadrangle. The folio for the Claremore quad- 
rangle, which also was visited for slight revision, was nearly com- 
pleted when, at the end of January, Mr. Smith resigned from the Sur- 
vey in order to make a more lucrative use, as consulting oil geologist, 
of his practical knowledge and experience in oil-field geology. How- 
ever, Mr. Smith has agreed to complete the folio. 

Considerable progress has been made by Mr. Smith in the prepa- 
ration of a folio covering the SaUisaw and Sanbois quadrangles, the 
geologic mapping of which was begun some years ago by J. A. TaflF, a 
former member of the Survey now in the employ of the Southern 
Pacific Co. The completion of this folio, which had been delayed 
pending the receipt of additional data from Mr. TaflF, is now subject to 
further postponement on account of Mr. Smith's resignation. 

The areal and economic survey of the McAlester quadrangle was 
completed a number of years ago by Mr. Taflf , who is imder agreement 
to complete a folio for this area. 

The Paleozoic geology and the Quaternary deposits in the northern 
half of the Windingstair quadrangle and the eastern part of the 
Tuskahoma quadrangle was briefly reviewed by H. D. Miser. The 
areal work in these quadrangles was begun a number of years ago by 
Mr. Taflf. 

The Loco, Dimcan, and Lawton districts were examined by C. H. 
Wegemann, assisted by R. W. Howell and K. C. Heald, with the 
object of discovering the relation of the oil pools to the geologic 
structure and of obtaining information for guidance in the extension 
of known pools and the possible discovery of new ones. Preliminary 
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accounts, with sketch maps covering the areas, were transmitted to 
the Oklahoma Greological Survey, by which they have since been 
published. 

Work on the Healdton pool, which was begun last year, was con- 
tinued by Mr. Wegemann, assisted by Mr. Heald, and a report thereon 
is in press as Bulletin 621-B. Reports on the Loco and Duncan 
(Hope) gas fields and on the Lawton gas and oil pool, by Mr. Wege- 
mann and R. W. Howell, are in press as Bulletins 621-C, 621-D, 
and 621-G, respectively. 

Structural examinations, with reference to the possible occurrence 
of oil and gas, were made in portions of Okmulgee and Okfuskee 
counties by A. E. Fath, assisted during part of the field season by 
W. B. Emery and K. C. Heald. A report on *' Faulted structure in 
the vicinity of the recent oil and gas development near Paden, 
Okfuskee County, Okla.,'^ has been submitted hy Mr. Fath. He also 
prepared a paper for unofficial publication on the s^regation of 
copper ores in the **Red Beds.'' 

The economic and areal survey of the geology of the Foraker quad- 
rangle was begun by Mr. Heald and a similar investigation of the 
Bristow quadrangle by Mr. Fath. 

Additional examinations of the lead and zinc deposits of the Miami 
district were made near the close of the year by C. E. Siebenthal. 
The data will be used in a report on these deposits which is now in 
preparation by him. 

*'The fauna of the Wewoka formation of Oklahoma," by G. H. 
Girty, was published as Bulletin 544. 

OREGON. 

In the Sumpter quadrangle, Oregon, about half of which had pre- 
viously been examined, the remaining part was geologically surveyed 
in detail on the scale of 1 : 125,000, for folio publication, by J. T. 
Pardee and D. F. Hewett imder a cooperative agreement with the 
Oregon Biu-eau of Mines and Geology, to which a preliminary report 
on the mineral resources of the quadrangle was submitted for publi- 
cation. In Jime Mr. Hewett made some reconnaissance examina- 
tions in the region immediately west of the quadrangle. A geologic 
folio for Sumpter quadrangle is now in preparation for publication 
by the Federal Survey. 

A reconnaissance examination of the Howard mining district was 
made in August by G. F. Loughlin. 

Nitrate prospects in Malheur County, not far from Homedale, 
Idaho, were visited by G. R. Mansfield, whose report was submitted 
for publication (Bulletm 620-B). 

The investigation of the Eden Ridge coal field was completed by 
C. E. Lesher, who examined in detail 36 square miles and in recon- 
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naissance 200 square miles, covering parts of Ekien Ridge and Camas 
Valley. The stratigraphic position of the scattered coal outcrops was 
determined by Mr. Leaher, thus defining the productive formation. 
A portable outfit devised for the field determination of the amount 
of ash in coals is described by Mr. Lesher in Bulletin 621-A. 

PENNSYLVANIA. 

The region between the Bellefonte and Huntingdon quadrangles, 
Pennsylvania, which have already been under examination, was re- 
viewed in reconnaissance by Charles Butts, for the purpose of tracing 
certain formations between the two quadrangles and determining 
their stratigraphic relations. The foUo for the Huntingdon and Hoi- 
lidaysbui^ quadrangles is near completion, lacking only a review of 
certain details. A conference will be held by Mr. Butts and E. S. 
Moore, geologist engaged in the study of the Bellefonte quadrangle, 
before the folio for that quadrangle can be completed for publication. 
In connection with the description by C. D. Walcott, secretary of 
the Smithsonian Institution, of the Cambrian paleontology and stra- 
tigraphy of the United States, Mr. Butts spent some time in working 
out the Cambrian-Ordovician relations in the Hollidaysburg quad- 
rangle. 

A description of the physical features in the Delaware Water Gap 
quadrangle and the geography of the region was prepared by G. W. 
Stose. (See New Jersey, p. 75.) 

Field work on the Fairfield and Gettysbiu'g quadrangles having 
been completed, the manuscript and maps for a foUo are in prepara- 
tion by Miss Florence Bascom and G. W. Stose. A petrographio 
report on the Triassic lavas, for incorporation in this folio, was pre- 
pared by J. Volney Lewis. 

The folio covering the Elkton and Wilmington quadrangles, by 
Miss Bascom and B. L. Miller, has been transmitted for pubUcation. 
(See Maryland, p. 68.) 

The geology of the Allentown quadrangle has been the subject of 
a field conference between Arthur Keith, in charge of the work, and 
B. L. Miller and H. B. Kummel, geologists responsible for the mapping 
of the Allentown and Easton quadrangles, respectively. Mr. Miller 
has completed the maps and text for the Allentown quadrangle, 
and Mr. Kthnmel is preparing similar material for the Easton quad- 
rangle, the greater portion of which lies in New Jersey. The two 
quadrangles will be covered by a single folio. A report on the 
geology and economic resources of the Allentown quadrangle has 
been submitted by B. L. Miller. 

Additional field work, mainly in adjustment of geologic boundaries 
to a new topographic base for the Reading quadrangle, has been 
7517**— 15 6 
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completed in the Reading and Boyertown quadrangles by Miss Bas- 
com and Edgar T. Wherry, assistant. Mr. Wherry also examined 
recently operated quarries and mines in both quadrangles in order 
to complete his description of the economic geology and develop- 
ments in the area. The pro-Cambrian rocks in the Reading quad- 
rangle were mapped by Miss E. F. Bliss. Miss Bascom's work of 
preparing the foUo is now well advanced. 

The survey of the areal geology of the McCalls Ferry and Quarry- 
ville quadrangles, begun by E. B. Mathews, was continued by Miss 
Bliss. The results are to be published in folio form. 

Field investigations were carried on by Mr. Wherry and Miss Bliss 
in the Quakertown and Doyleetown quadrangles, the Paleozoic rocks 
being partly mapped by Miss Bliss and the Triassic rocks by Mr. 
Wherry. A portion of the folio for these two quadrangles is to be pre- 
pared by Mias Bascom and is well advanced toward completion. 

Considerable progress has been made by Miss Bascom on the manu- 
script and maps for the Coatesville and West Chester quadrangles, 
which will be covered by a single foUo, and on the Honeybrook- 
Phoenixville folio, which she expects to complete during the coming 
year. 

Several local investigations regarding artesian-water conditions 
in eastern Pennsylvania have been made by Miss Bascom. 

Satisfactory progress has been made in the investigation and map- 
ping of the geology of the Frostburg and Flintstone quadrangles, which 
are to be covered by a single folio. The field and office work by Mr. 
Stose for his part of the foUo has been finished for some time, and the 
completion of the folio manuscript awaits the descriptions to be fur- 
nished by C. K. Swartz for the Devonian and Carboniferous forma- 
tions. The work is being done in cooperation with the Maryland 
Geological Survey. 

The preparation of maps and descriptions of the geology and mineral 
resources of the Punxsutawney, Curwensville, and Houtzdale quad- 
rangles has been continued by G. H. Ashley whenever his other duties 
gave opportimity. 

The deposits of cannel coal and the richly carbonaceous shale mined 
or exposed at several points in western Pennsylvania were examined 
by Mr. Ashley, who collected a number of samples for tests in order 
to determine their ultimate value as possible sources of gas or petro- 
leum distillates and distillation by-products. 

Some progress has been made in the preparation of the Newcastle 
folio, although the demands made upon F. W. De Wolf, the author, 
by his duties as State geologist of Illinois are so overwhelming that 
little time is available for the Pennsylvania work. 

The geology of the Windber quadrangle has been investigated in 
detail by George B. Richardson, who has submitted a folio to cover 
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the Windber and Somerset quadrangles, the latter having been exam- 
ined during the preceding season. An economic report entitled 
"Geologic structure and coal resources of the Windber and Somerset 
quadrangles, Pennsylvania," has been nearly completed by Mr. 
Bichardson. 

RHODE ISLAND. 

In connection with the investigations of the stratigraphy, paleon- 
tology, underground water resources, and physiography of the 
Atlantic Coastal Plain, the examination of Cape Cod and the islands 
off the south coast of Massachusetts and Rhode Island, including 
Block Island, was undertaken by J. B. Woodworth. 

A report, briefly describing the Rhode Island coal field and dis- 
cussing in particular the composition and adaptations of the coals of 
the State, by G. H. Ashley, is in press as Bulletin 615. 

SOUTH CAROLINA. 

The folio describing the areal and economic geology of the Kings 
Mountain and GaflFney quadrangles, in South and North Carolina, has 
been nearly completed by D. B. Sterrett, although minor field exami- 
nations at certain points may be needed before the folio can be 
finished. 

The upper Cretaceous formations of South Carolina are discussed 
in the report by L. W. Stephenson on the worms and moUusks of the 
deposits of this age in the Carolinas. This report, which is ready for 
transmission, has been prepared in cooperation with the Geological 
and Economic Smrvey of North Carolina, by which it will be published. 

A monograph on the PUocene and Miocene Fofaminifera of the 
Atlantic Coastal Plain, by Joseph A. Cushman, has recently been sub- 
mitted for publication. 

A paper by L. W. Stephenson, entitled "A deep well at Charleston, 
S. C," with a report on the mineralogy of the water by Chase Palmer, 
has been published as Professional Paper 90~H. 

SOUTH DAKOTA. 

The preparation of a report on the Upper Cambrian geology. Ter- 
tiary igneous rocks, and mineral resources of the Black Hills to accom- 
pany a quadruple folio covering the Deadwood, Rapids, Hermosa, 
and Harney Peak quadrangles was continued by Sidney Paige, who 
investigated the ore deposits of the region. By order of the Assistant 
Secretary of the Interior, Mr. Paige also examined certain mining 
claims in the Harney National Forest. The Paleozoic and younger 
sedimentary formations in these quadrangles are being described by 
N. H. Darton. 

A field study of the stratigraphy of the Cretaceous and Eocene for- 
mations in the vicinity of Mobric^e was made by T. W. Stanton for 
purposes of correlation. 
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TENNESSEE.. 



In the Waynesboro quadrangle, Tennessee, some additional fidd 
examinations necessary to the completion of a foUo were made by 
H. D. Miser, in cooperation with the Tennessee Geological Survey. 

An investigation of the outcrops of the Clinton iron ore in the Cum- 
berland Gap, Jonesville, Maynardsville, Morristown, Briceville, and 
Kingston quadrangles was made by E. F. Burchard, also in coopera- 
tion with the State, for the purpose of including the descriptions and 
maps of these deposits in a bulletin on the red iron or^ of eastern 
Tennessee, northeastern Alabama, and northwestern Georgia. 

The report on the Ducktown copper deposits is well advanced. 
The history and the descriptions of formations and structure have 
been written by F. B. Laney, and the description of the ore deposits 
by W. H. Emmons, but Mr. Enunons's part has not yet been adjusted 
to the part contributed by Mr. Laney and to that to be added bj 
Arthur Keith. 

In order more satisfactorily to classify and correlate the Paleozoic 
formations in portions of the State, sections were studied and numer- 
ous collections of invertebrate fossik were made in the eastern 
regions by R. D. Mesler and in central Tennessee by George H, Girty, 
in cooperation with H. D. Miser. 

A brief field examination of the black shales at a number of points 
in Tennessee was made by G. H. Ashley, in connection with his study 
of the problem of the oil and gas resources ultimately to be realized 
through the distillation of these richly carbonaceous and widespread 
deposits. 

A report on the fossil flora of the Jackson group, which covers a 
portion of the State, is in preparation by E. W. Berry, who also 
described the lower Eocene flora in Professional Paper 91, now in 
press. 

In connection with the study of the post-Tertiary lustory and i 
physiography of the Mississippi embayment area an examination 
the physiography and Quaternary geology of western Tennessee 
in progress by E. W. Shaw. 

In accordance with a plan for cooperating with the Bureau 
Mines, the Bureau of Standards, and the Office of Public Roads ii 
the investigation of the building materials of the United Statcsy 
T. Nelson Dale examined the marble deposits of eastern Tennesse«fc 
This investigation was made in cooperation also with the StaU 
geological survey, which is expected to furnish areal aad stratigraphk 
details, the data respecting the mechanical composition and the specia 
characteristics and quahties of the marbles to be prepared by Mr. Dala 
Physical tests of samples submitted have been furnished by th< 
Bureau of Standards. The preparation of Mr, Dale's report is wdl 
advanced. 
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The phosphate deposits in the vicinity of Mount Pleasant, the 
center of the brown rock phosphate industry in the State, have 
received some preliminary field study by W. C. Phalen, who has 
brought up to date the mapping of the important deposits of brown 
rock, sampled the deposits for analyses, and studied the conservation 
of these important resources. The results of these studies will prob- 
ably be included in a general economic report on the phosphate 
deposits of the southern Appalachian region. 

In accordance with a cooperative arrangement between the Bm'eau 
of Mines, the Tennessee Geological Survey, and the United States 
Greological Survey, all the coal mines in Tennessee producing coal on 
a conmiercial scale and a number of small and intermittently operated 
coal mines were examined and sampled by the Geological Survey, 
all the samples being taken by one geologist, Frank R. Clark. The 
sampling was done according to the practice of the Geological Survey 
and the Bureau of Mines, which made the analyses. The analyses 
will probably be published by this Survey, by the State, and by the 
Bureau of Mines. 

TEXAS. 

A reconnaissance of the deposits of brown iron ores and iron car- 
bonate ores in northeastern Texas was made by E. F. Burchard, whose 
report on the iron ores of Cass, Marion, Morris, and Cherokee coimties 
is in press as Bulletin 620-E. 

In connection with the investigation of nonmetaUiferous mineral 
deposits in various regions, the supposed phosphate deposits in 
Brewster County were examined by W. C. Phalen, in company with 
J. A. Udden, of the bureau of economic geology and technology of 
the University of Texas. Mr. Phalen also inspected the cores of 
drillings made in exploration for sulphur at Bryan Heights. Obser- 
vations noted in connection with these examinations are incorporated 
in his report on the production of sulphur for 1914. 

In the Survey's investigation of all reported discoveries of potash 
salts samples have been taken for analysis at a number of points in 
Texas. Close attention is given to all borings in the " Red Beds '' 
region of the State, and this Survey has offered to supplement the 
work of the State University through the field observation of drilling 
and the analyses of samples. 

The relations of the Fayette, Catahoula, and Fleming formations 
in Texas were studied by G. C. Matson and Alexander Deussen, and a 
report on the Catahoula formation, prepared by Mr. Matson in 
cooperation with E. W. Berry, was transmitted for publication. 
Reports on the fossil flora of the Claiborne and Jackson groups were 
being prepared by Mr. Berry. 

The manuscript for a report on the geology of the Coastal Plain 
of Texas west of Brazos River, by Alexander Deussen, is nearing 
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completion. The underground water supply of Lasalle and McMuUen 
counties is disoussed by Mr. Deussen and R. B. Dole in a report 
transmitted for publication by the water-resources branch (Water- 
Supply Paper 375-G). 

Reconnaissance examinations, with special reference to the pos- 
sible occurrence of oil or gas pools, were made by C. H. W^emann, 
near Mineral Wells and Quanah, and reports containing the conclu- 
sions reached have been submitted for pubHcation in the current 
volume of "Contributions to economic geology.'* 

UTAH. 

I 
! 

A general summary report on the ore deposits of Utah, by B. S. | 
Butler and G. F. LoughUn, has been materially advanced during the 
year, and the authors expect to complete it during the coming year. 

The Tintic district was revisited by Waldemar Lindgren and Mr. 
Loughlin to procure additional material for their report on the geology i 
and ore deposits. This report has since been transmitted by the! 
senior author for pubUcation. Mr. Loughlin also made a brief visit 
to the Ophir district to study the occurrence of the zinc ores. 

In response to a special request from mining men, Mr. Loughlin 
revisited Marysvale for the purpose of further examining the alunit^ j 
deposits and later submitted a brief report. He also examined the j 
ore deposits at Fortima, near Beaver. 

The search for uranium and vanadium deposits in southeastern 
Utah, begun by F. L. Hess but temporarily relinquished by him on 
accoimt of illness, was continued by B. S. Butler, assisted by W. H. 
Whitehead, in Wayne, Garfield, and San Juan coimties. In addition 
to examining the horizons at which uraniimi minerals are known to I 
occur, the stratigraphy of the Colorado Plateau and Henry Moun- 1 
tains regions as interpreted by Dutton and Gilbert was reexamined, i 
and correlations were made with areas farther north and oast that 
had been mapped by C. T. Lupton and E. G. Woodruff. 

A reconnaissance report on the Cottonwood-American Fork area by | 
Messrs. Butler and Loughlin, with a section on the history of mining 
and production by V. C. Heikes, was submitted for publication (Bui- : 
letin 620-1). 

The physiography and geologic history of the Colorado Plateau 
have been the subject of a general study by H. E. Gregory, which he 
expects to continue as opportunities arise and fimds are available. 

The occurrence of phosphate deposits in rocks of Mississippian age 
in the vicinity of Logan was investigated by E. H. Finch, whose 
report is in preparation. 

A preliminary reconnaissance examination of the south and west 
slopes of the Uinta Mountains to determine whether or not phosphate 
is present and under what conditions it occurs was made by A. R. 
Schultz. 
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A brief examination of the salts in Salduro Salt Flat, with special 
reference to the possible presence of potash in commercial amoimts, 
w^as made by Iloyt S. Gale. 

The detailed sm^ey begun in the Book Cliffs coal field at Simny- 
side, Carbon Coimty, in 1911, has been continued westward each 
succeeding year, and in the season of 1914 another 15-minute quad- 
rangle, the Castle Gate, was covered. Nothing has yet been pub- 
lished on these areas, but an economic bulletin and a foho are in 
preparation for each quadrangle completed, namely, Sunnyside, 
Wellington, and Castle Gate. In this investigation the outcrop of 
each coal .bed of economic value was traced and mapped by F, R. 
Clark, the geologist in charge, and many exact data were obtained 
regarding both horizontal and vertical locations of measured sections 
of the coal beds. In spite of the rugged character of the cliffs, which 
made the work difficult and laborious, an area of 230 square miles 
was examined in detail. 

In addition to the Castle Gate quadrangle an area of about 80 
square miles in Morgan Coimty was examined in detailed reconnais- 
sance by Mr. dark to determine the possible occurrence of coal in 
conmiercial quantities. The land has been classified, and a short 
geolopc report is now in preparation by Mr. Clark. 

The ozokerite deposits near Col ton. Soldier Simmiit, and Media 
were examined by H. M. Robinson, who has prepared and submitted 
for publication a report on the ozokerite deposits of Utah. The oil 
shale near Moimt Pleasant was examined by Mr. Robinson in company 
with David T. Day, in cooperation with the Bureau of Mines. 

A geologic report on the Emery coal field by C. T. Lupton has been 
submitted for pubhcation, and a report on the Coalville coal field, by 
C. H. Wegemann, based on field work done in a previous year, has 
been published as Bulletin 581-E. 

Some field observations of the ancient Lake Bonneville basin were 
made by G. K. Gilbert, in connection with his brief description of 
the history of the lake and of Great Salt Lake, for use in the Over- 
land Route guidebook (Bulletin 612). In connection with the prep- 
aration of a discussion of the geologic structure in the Great Basin 
region, observations on the master faults associated with the moim- 
tain ranges were made by Mr. Gilbert. 

VERMONT. 

In the Bennington quadrangle, Vermont, detailed mapping was 
completed by L. M..Prindle. During this work Mr. Prindle was 
joined for a conference by Prof. G. H. Perkins, State geologist, and 
for a review of the work of Arthur Keith, who also discussed the geo- 
logic work of the Survey in Vermont with Prof. Perkins. Special 
investigation was made by Mr. Keith of the stratigraphy and faulted 
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structure of the Taconic Mountains in the Brandon, Rutland, Castle 
ton, Pawlet, and Wallingford quadrangles for the purpose of solving 
some intricate problems involved in this work before the southern 
Vermont fohos can be submitted for publication. A brief recon- 
naissance was made by Mr. Keith in the Ludlow and Brattlebc»ro 
quadrangles. 

The mapping of the Quaternary deposits of the Hoosic and Ben- 
nington quadrangles was completed by F. B. Taylor, who has nearly 
fiaished the descriptions to be incorporated in a folio covering these 
quadrangles. The field examination of the Quaternary deposits of 
the Pawlet and Equinox quadrangles was begun by Mr. Taylor. 

VIRGINIA. 

The detailed investigation and mapping of the southwestern Vir- 
ginia coal field was continued in cooperation with the Virginia State 
Geological Survey. The geologic field examinations, which were con- 
temporaneous with the topographic mapping and conducted from the 
topographic camp, were extended over the Virginia portions of the 
Hurley, Gilbert, Matewan, laeger, and Welch quadrangles. This 
work was in charge of Henry Hinds, who was assisted on the part of 
the State by T. K. Harnsberger. Progress was made on the Bucu 
and Clintwood geologic maps. The pre-Pennsylvanian rocks of the 
Bucu quadrangle were examiaed by G. W. Stose in company with 
Mr. Hinds. 

For the purpose of comparing and correlating several of the older 
geologic formations in the region imder detailed investigation, Mr. 
Hinds made a brief reconnaissance, with E. O. Ulrich and Charles 
Butts, of the formations exposed near Roanoke and Cleveland. 

The preparation of a report embodying the results of the study of 
the coals in the Pocono formation of Virginia, which were examined 
the previous spring, was begun by R. W. Howell. This work was 
done in cooperation with the State Geological Survey, 

In the Abingdon quadrangle detailed areal work on the Paleozoic 
formations was continued by G. W. Stose, who will describe and map 
most of them in the Abingdon folio, for which the pre-Paleozoic rods 
will be treated by Arthur Keith. Although this project is not 
cooperative, Mr. Stose was joined for a time by T. L. Watson, State 
geologist, who, with F. A. Wilder, of the State Siurvey, is cooperating 
with Mr. Stose in the preparation of reports on salt and gypsum in 
the State. 

A number of sections of the Devonian formations in southwestern 
Virginia were visited by Charles Butts, E. O. Ulrich, and R. D. 
Mesler, for the purpose of correlating the formations in this region 
with those in other regions and States of the Appalachian province. 

A monograph describing the Tertiary MoUusca of Vii^inia and 
North Carolina has been completed by Miss Julia Gardner. 
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Mica deposits in Amelia and Hanover coimties and an amethyst 
deposit in Louisa Comity were examined by D. B. Sterrett. 

WASHINGTON. 

The Glacier coal field, in Whatcom Comity, Wash., was examined 
by M. R. Campbell for the purpose of classifying the land and valuing 
that which is miderlain by workable coal. The report on this field, 
which was found to contain a considerable quantity of high-grade 
anthracite, has been delayed in the hope that additional prospecting 
would be done so as to afford fuller and more exact information 
relating to the coal. 

Several small tracts near Molson were examined by E. L. Jones, 
jr., to ascertain their probable value for metal mining or agriculture. 
Mr. Jones also made a reconnaissance examination of about 100 square 
miles in the Conconully district. 

A report describing the mineral deposits apd geology of the Colville 
Indian Reservation, based on an examination made in previous 
seasons for purposes of classification, was submitted by J. T. Pardee 
for publication in "Contributions to economic geology." 

WEST VIRGINIA. 

Some progress has been made in the preparation of a report on the 
semianthracite coal resources of the Pocono formation, in West 
Virginia, by R. W. Howell, but further work was postponed on 
account of the detail of Mr. Howell for investigations in the Mid- 
Continent oil region. 

An examination was made by O. H. Ashley of the black shale at a 
number of points in the State in connection with an investigation of 
the value of such shale for distillation. 

The survey of the Williamsport quadrangle, including parts of 
Maryland and Pennsylvania, was completed by G. W. Stose, and the 
results will be published in the WilUamsport-Hagerstown foho. Mr. 
Stose and G. P. Grimsley, of the State Survey, held a field conference 
in this area, the State Survey being interested in this work, although 
not cooperating financially. 

WISCONSIN. 

Special examinations of the glacial deposits of northwestern Wis- 
consin were made by Frank Leverett in October, 1914, and, together 
with Dr. Samuel Weidman, of the Wisconsin Geological and Natural 
History Survey, in June, 1915, in order to correlate the deposits in 
Minnesota with those in Wisconsin and to complete the data for a 
report on the extent and relations of the Superior ice lobe in Michigan, 
Wisconsin, and Minnesota. 

An agreement has been made with Dr. Weidman for the comple- 
tion of a folio covering the Wausau and Marathon quadrangles, in 
cooperation with the State Survey. 
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Some additions were made to the manuscript on the Quatemary 
geology of southeastern Wisconsin, which was submitted for publica- 
tion by W. C. Alden. 

In cooperation with the geologists of the State Survey the stratig- 
raphy and paleontology of the early Paleozoic formations were inves- 
tigated by E. O. Ulrich. 

WYOMINQ. 

The areal mapping and the investigations relating to the possi- 
bilities of the presence of oil and gas in the structural domes and 
anticlines of central Wyoming between Casper and Lander, in 
Natrona, Fremont, and Carbon coimties, commenced in 1913, was 
completed by C. J. Hares, assisted by J. B. Keeside, jr., and K. C. 
Heald. An area of about 2,800 square miles was covered, of which 
1,940 miles was mapped in detail and the remainder in detailed 
reconnaissance. Special attention was given to the structure of the 
rocks and to the late Tertiary formations. The total area mapped 
in the two seasons is about 5,000 square miles, upon which a short 
preliminary report has been submitted for pubUcation, and a final 
report is now being prepared. 

In the eastern portion of the Bighorn Basin a detailed geologic 
examination was begun by C. T. Lupton, assisted by J. D. Northrop 
and W. P. Woodring, special attention being given to the structure j 
of the rocks in order to discover those structures which are favorable 
to the accumulation of oil and gas. A preliminary report entitled 
"Oil and gas near Basin, Big Horn County, Wyo." (Bulletin 621-L) 
and a more detailed report on oil fields in the southern part of the 
Bighorn Basin have been submitted by Mr. Lupton. 

Field work was resumed by C. F. Bowen in the Saddleback quad- 
rangle, forming part of an examination made primarily for the pur- 
pose of classifying and valuing the coal lands embraced in the Sad- 
dleback, Hanna, and Walcott quadrangles. Exact horizontal and 
vertical locations were determined by plane-table methods for all 
sections measured on the coal beds as well as for geologic boundaries 
and structm*al features. Economic and foUo reports for the Saddle- 
back quadrangle are being prepared by Mr. Bowen. 

In the Ho, Oregon Basin, and Meeteetse quadrangles field examin 
tions were completed by D. F. Hewett, who has submitted for publi* 
cation an economic report covering the two quadrangles last named 
and is also preparing foUos for the area examined. The geologio 
mapping was done by plane-table methods and independently of the 
topographic sketching, which was carried on simidtaneously by the 
topographic branch. 

The survey of the central part of the Powder River coal field and 
the reexamination of the Salt Creek oil field were begun by C. H. 
Wegemann and R. W. Howell. 
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Reconnaissance examinations were made of ore deposits in the 
North Laramie Moimtains and of the Atlantic gold district, in the 
southeastern part of the State, by A. C. Spencer, who has trans- 
mitted a report on the North Laramie Momitf^ region and has in 
preparation his report on the Atlantic district. 

A field study of the Bighorn limestone as exposed in the Wind 
River Mountains near Lander, in the Owl Creek Moimtains, and in 
the Bighorn Mountains was made by Edwin Kirk. 

An examination for phosphate was made by G. R. Mansfield in the 
Salt River region east of Star Valley. Data for the classification of 
the land in seven townships have been submitted by Mr. Mansfield, 
who has completed, for publication as a bulletin, a report on the eco- 
nomic resources of the region. 

A report of a reconnaissance in southeastern Idaho and western 
Wyoming, with special reference to phosphate deposits, was sub- 
mitted by A. R. Schidtz. 

CANAL ZONE. 

The investigations made for the purpose of determining the geo- 
logic formations, their correlation, and the geologic history of the 
Canal Zone and adjacent regions of Panama and Costa Rica have 
been continued during the year, and most of the series of reports 
planned with the cooperation of the Smithsonian Institution, the 
Isthmian Canal Commission, and the United States Geological Survey 
are approaching completion. A manuscript describing the physiog- 
raphy, stratigraphy, geologic structure, geologic history, and eco- 
nomic geology of the Canal Zone and adjacent areas, by D. F. Mac- 
Donald, is about one-third completed. A report on the fossil calca- 
reous algae of the Canal Zone has been submitted by Dr. M. A. Howe, 
of the New York Botanical Garden, and reports on the Foraminif era 
and on the fossil Crustacea have been completed by Joseph A. Cush- 
man and Miss M. J. Rathbun, respectively. Progress has been made 
in the report on the fossil plants of higher orders by E. W. Berry, on 
the fossil corals by T. W. Vaughan, on the fossil echinoids by R. T. 
Jackson, and on the fossil Bryozoa by R. S. Bassler and F. Canu. 
This series of reports, which wUl contain important conclusions as to 
geologic correlation and geologic history, will be published by the 
Smithsonian Institution. 



A series of reports similar to those relating to the Canal Zone is in 
preparation for the Lesser AntiUean Islands. The materials, largely 
paleontologic, submitted for study and the opportimities for field 
examinations are occasional and are possible only through the courtesy 
of private citizens, local governments, or scientific institutions. 
The systematic investigations, which are imder the direction of 



Digitized by 



Google 



92 THIRTY-SIXTH ANNUAL BEPOBT OF GEOLOGICAL SUBVEY. 

T. W. Vaughan, have been made possible through grants by the Carne- 
gie Institution of Washington. Most of the cooperating geologists 
and paleontologists are not officers of the United States Geological 
Survey, but, besides Mr. Vaughan, who is studying the general physi- 
ography and general geology and is describing the fossil coi^, C. 
Wythe Cooke has already prepared a report on the fossil MoUusca 
from the Lesser Antillean Islands and from Cuba. A report on the 
Foraminifera is in preparation by Joseph A. Cushman. 

The investigations relating to the Canal Zone and the Antilles are 
of great importance to the understanding of the geology of both the 
eastern and western sides of continental North America, as only by 
accurate paleontologic knowledge of the West Indies and Central 
America can the geologic formations and the fossil associations on the 
two sides of the continent be correlated. 

HAWAII. 

A report by Whitman Cross on the "Lavas of Hawaii and their 
relations" has been published as Professional Paper 88. 

DIVISION OF ALASKAN MINERAL BESOUBCES. 
APPROPKIATIOIT AlTD GLASSES OF WORK. 

On April 6, 1914, $100,000 was appropriated for the continuation 
of the investigation of the mineral resources of Alaska. The avail- 
abiUty of funds at this early date made it possible to start the field 
work promptly and to carry it on economically, and the results were 
in strong contrast to those of the two previous years, when the delay 
in granting funds until summer greatly hampered the field work and 
made it very expensive. 

The work carried on imder this appropriation, as in previous 
years, included reconnaissance and detailed geologic and topographic 
surveys, special investigations of mineral resources, and the collection 
of statistics on mineral production. 

PERSONNEL. 

On July 1, 1914, the personnel of the division consisted of 1 geolo- 
gist in charge, 11 geologists, 4 topographers, 3 clerks and 1 drafts- 
man on annual salaries, 2 fieM assistants, and 22 camp hands and 
recorders. On Jime 30, 1915, the personnel included 1 geolopst 
in charge, 11 geologists, 4 topographers, 1 engineer, 3 clerks, and 1 
draftsman on annual salaries, 1 clerk on monthly salary, 2 geologists 
on per diem salary, 1 field assistant, and 28 camp hands and recorders. 
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FXSLD OPBaATZOFS DTJBIVO 8XAB0F 07 1914. 

Areas covered and allotments. — Ten parties were engaged in sur- 
veys and investigations during 1914. The area covered by explora- 
tory geologic surveys, on a scale of 1: 500,000 (8 miles to the inch), 
ainoiints to 1,000 square miles; by reconnaissance geologic surveys, 
on a scale of 1: 250,000 (4 miles to the inch), 7,700 square miles; by 
detailed geologic surveys, on a scale of 1 : 62,500 (1 mile to the inch), 
325 square miles. Much of the time of the geologists was devoted 
to the investigation of special field problems in the important mining 
districts, the results of which can not be presented in terms of area. 
About 600 square miles was covered by exploratory topographic 
surveys on a scale of 1 : 500,000, 10,300 square miles by reconnais- 
sance topographic surveys on a scale of 1 : 250,000, and 10 square 
miles on a scale of 1: 24,000 (2.64 inches to 1 mile). 

The following table shows the allotment, including both field and 
office expenses, of the total appropriation to the districts investigated. 
In addition to this, a balance of about $6,000 from last year's appro- 
priation was expended in equipping the parties for the season's field 
work. In preparing this table the general office expenses were 
divided among the districts in proportion determined by the cost of 
the surveys in each district, allowance being made for variations in 
the character of the work The residts are expressed in roimd 
numbers. The "general investigations" include the cost of special 
studies of geology and mineral resources which were not of an areal 
character. The unallotted balance has been used for equipment of 
field parties and expenses up to the close of the fiscal year 1915. 

Approximate geographic distribution of appropriation for Alaska investigatUmSy 1914* 

Southeastern Alaeka $6, 000 

Copper and Susitna basins 25, 000 

Prince Waiiam Sound 6,500 

Kuskokwim and Mulchatna River basins 22, 000 

White and Chisana River basins 14, 000 

Yukon basin 2, 000 

Seward Peninsula 1, 500 

General field and office investigations 12,000 

Allotted to field investigations of 1915 11,000 

100,000 

In the following table the approximate amount of money devoted 
to each class of investigations and surveys is indicated. It is not 
possible to give the exact figures, as the same party or even the same 
man may have carried on two different kinds of work, but this state- 
ment will help to elucidate a later table, which will summarize the 
complete areal surv^eys. 
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Approximate aHotments to different hinds ofturveye and investigations, 2914, 

Geologic and topographic exploration $4, 400 

Geologic reconnaissance surveyB 13, 000 

Detailed geologic surveys 15, 600 

Special geologic investigations 13, 000 

Reconnaissance topographic surveys 22, 500 

Detailed topographic sxu^eys 4, 300 

Collection of statistics 1, 400 

Miscellaneous, including administration, inspection, clerical 

salaries, office supplies and equipment, and map compilation. 14, 800 

Albtted to field investigations, 1915 , 11, 000 

100,000 
Allotment for salaries andJUld expenses^ 1914- 

Scientific and technical salaries $36, 530 

Field expenses 36, 715 

Clerical and other office and miscellaneous expenses 15, 755 

Allotted to field investigations, 1915 11, 000 

100,000 

Progress ofworJc. — ^The following table exhibits the progress of inves- 
tigations in Alaska and the annual appropriations since systematic 
surveys were begun in 1898: 

Progress of surveys in Alaska, 1898-1914- 



Year. 



I 



Areas covered by gedogio 
surveys. 



Areas covered by topographic surveys.* 



SI. 






II 
l§ 

hi 

ill 



Investiga- 
tions of 
water re- 
sources. 



1896.. 
1899.. 
1900.. 
1901.. 
1902.. 
1903.. 
1904.. 
1905., 
1906.. 
1907.. 
1908.. 
1909.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914.. 



146,189 
25,000 
60,000 
60,000 
60,000 
60,000 
60,000 
80,000 
80,000 
80,000 
80,000 
90,000 
90,000 

100,000 
90,000 

100,000 

100,000 



Sq.m, 
9,600 
6,000 
3,300 
6,200 
6,950 
5,000 
4,050 
4,000 
5,000 
2,600 
2,000 
6,100 



Sg.m, 



Sq.i 



8,000 



3,500 
1,000 



6,700 
5,800 

10,050 
8,000 
3,600 
4,100 
4,000 
1,400 
2,850 
6,500 
8,635 

10,650 
2,000 
2,960 
7,700 



96 



Sq.m. 
12,840 
8,690 
630 
10,200 
8,330 



Sq.m, 
2,070 



Sq.m. 



Mile*. 



636 
421 
442 
604 
460 
321 
496 
526 
180 
325 



800 



6,190 



11,150 
6,460 
11,970 
16,000 
6,480 
4,880 
13,600 
6,120 
3,980 
6,170 
13,816 
14,460 



96 



3,400 
600 



2,636 
10,300 



480 
787 

40 
601 
427 
444 

36 
246 
298 
287 

10 



202 



3» 
457 
536 
703 
439 
308 
381 
185 



1,261,189 



73,200 



83,736 



4,396 



61,680 



126,880 



460 



72 



Percenta^ of total 
area of Alaska 



12.48 



14.28 0.76 



8.81 



21.64 0.62 



a The Coast and Oeodetio and International Boundary surveys and the General Land Office have also 
made topographio surveys In Alaska. The areas covered by these surveys are, of course, not indu*^ in 
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General work. — Alfred H. Brooks, geologist in charge, was engaged 
in office work until July 6, when he started for Alaska. He visited 
Survey parties at Jxineau, Valdez, Eotsina River, and Fairbanks, 
returning to Washington October 7. 

George C. Martin was engaged during the summer on the Mesozoic 
stratigraphy of Alaska. Mr. Martin, accompanied by R. M. Over- 
beck as assistant, visited important localities in southeastern Alaska 
and in the Chitina and Yukon valleys. Arthur HoUick was employed 
for 64 days in continuing the study of Alaska Cretaceous and Tertiary 
floras. 

R. H. Salient continued the general supervision of the topographic 
surveys and map compilation in addition to carrying on his own field 
work. E. M. Aten continued as office assistant to the geologist in 
charge and supervised the office work during the field season. He 
also continued to assist in collecting statistics of the production of 
precious metals in Alaska. 

Southeastern Alaska. — D. C. Witherspoon worked on detailed topo- 
graphic surveys in the Juneau district. Rain prevented work on 45 
days and greatly hampered it much of the rest of the season. Never- 
theless, Mr. Witherspoon covered the area by triangulation and 
mapped 9.75 square miles on a scale of 1 : 24,000, with 50-foot con- 
tours. Mr. Eakin devoted about 10 days in the fall to the study of 
mining developments in the Jimeau and Bemers Bay districts. 

Copper River and SusUna hasin. — Detailed geologic mapping of the 
w^t end of the Kotsina-Chitina copper belt, begun in 1912, but in- 
terrupted in 1913, was completed in 1914 by F. H. Moffit, assisted 
by J. B. Mertie, who together mapped the geology and studied the 
mineral resources of an area of 185 square miles. 

A topographic reconnaissance survey was carried by J. W. Bagley 
from Copper Center to the head of Klutina River and thence north- 
westward to the Susitna, an area of 4,000 square miles being surveyed 
by phototopographic methods, on a scale of 1 : 250,000, with 200-foot 
contours. Theodore Chapin, who accompanied the party as geologist, 
mapped an area of about 3,600 square miles. He also examined the 
gold placers of the Nelchina basin. This survey is an important 
comiecting link between areas previously mapped in the Copper, 
Susitna, and Matanuska valleys. 

Prince WiUiam Sound. — ^A detailed geologic survey and study of 
mineral resources of the Port Valdez district was begun in 1914 by 
B. L. Johnson, assisted by G. L. Harrington, covering 140 square 
miles. 

Lake Clark-IdUarod region. — ^An exploration of the large, almost 
unknown r^on lying between Lake Clark and the Iditarod district 
was undertaken in 1914 by a party \mder R. H. Sargent, topographic 
engineer, and P. S. Smith, geologist. The topographic surveys 
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covered 4,800 miles and the geologic surveys 3,500 square miles. 
Some of the quicksilver deposits of the Kuskokwim region were also 
examined. 

Lower KuaTcoTcwim basin. — ^A. G. Maddren, assisted by Burt Keor 
nedy, made a reconnaissance in the lower Kuskokwim basin. From 
Iditarod they went overland to Kuskokwim River, down that river, 
and up several tributary streams, making an examination of the 
Aniak-Tuluksak placer district and exploratory topographic surveys 
of about 600 square miles. Besides the gold placers, some copper and 
quicksilver deposits were examined. 

Seward PeninsiUa. — In view of important developments in the 
York tin district a supplementary examination of this field was 
undertaken by H. M. Eakin, who also investigated the Tnining devel- 
opments near Nome and made a brief study of the iron deposits in the 
Sinuk basin, about 40 miles from Nome. 

Yukon hasin. — Owing to the development of gold placers in the 
Chisana district in the upper Tanana Valley C. E. Gifiin was detailed 
to extend the topographic surveys in this field. He surveyed Skolai 
Pass, extended the previous mapping in the Tanana and Wliite River 
basins eastward to the international boimdary, made reconnaissance 
surveys of about 1,500 square miles, for publication on a scale of 
1 : 250,000, and revised about 1,500 square miles of the old mappiog. 
The wagon road from Willow Creek to Chitina, a distance of 40 miles, 
together with the adjacent country, was also surveyed in the autunm, 
making an additional area of revision of about 150 square miles. S. R. 
Capps made a study of the Chisana placer district and mapped the 
geology of an adjacent area of about 600 square miles. 

H. M. Eakin devoted about three weeks to the investigation of the 
mining developments in the Hot Springs and Fairbanks districts. 

FIELD AZn> OFFICE WOES FOE 8EAS0E OF 1915. 

Alfred H. Brooks will continue his general geologic investigations 
in different parts of Alaska. G. C. Martin will complete the prepara- 
tion of a report on the Mesozoic stratigraphy of Alaska. A, G. Mad- 
dren will complete reports on the Kuskokwim region, the Yakataga 
region, and the international boimdary region in northeastern Alaska. 
Arthur HoUick will continue work on a report on Cretaceous and 
Mesozoic floras. G. A. Waring is investigating the hot springs of 
Alaska and will also collect data on the quality of the surface waters. 
D. C. Witherspoon is continuing the preparation of a new base map of 
the Juneau district on a scale of 1 : 24,000. The water powers of 
southeastern Alaska are being investigated by George H. Canfield, in 
cooperation with the Forest Service. Theodore Chapin is studying 
the geology and mineral resources of the Ketchikan district, A recon- 
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naissance geok^c survey and investigation of the mineral resources 
of the upper Chitina basin is being made by F. H. Moffit and R. M. 
Overbeck. B. L. Johnson is completing a detailed geologic survey 
and study of the mineral resources of the Port Valdez district. He 
win later extend a reconnaissance geologic survey in the Prince 
William Sound region. Topographic and geologic reconnaissance 
surveys and investigations of mineral resources are being made in the 
Enik and Tumagain Arm region by J. W. Bagley and S. K. Capps. 
'Rme permitting they will also make similar surveys north of the 
Willow Creek district. Eliot Blackwelder is engaged in studying the 
Paleozoic stratigraphy of the upper part of the Yukon basin in 
Alaska. Topographic reconnaissance surveys of the Ruby district 
and the r^on lying to the south as far as Kuskokwim River are 
being made by R. H. Sargent and C. E. Giffin, and the geology and 
mineral resources of the same region are being studied by J. B. Mertie 
and G. L. Harrington. H. M. Eakin will explore the region lying 
between Cosna River, tributary to the lower Tanana, and the Ruby 
district, on the Yukon. 

OOLUIOTZOV or 8TATISTZ08. 

The work of collecting statistics of the annual production of gold, 
silver, and copper, begun in 1906, was continued during the year. 
Preliminary estimates of mineral production were published on 
January 1, 1915. The progress report for 1914 (Bulletin 622), con- 
taining figures on mineral production, was transmitted in June. An 
abstract of this report, including the mineral statistics, was also 
transmitted in June for inclusion in the Survey's annual volume, 
Mineral Resources of the United States, for the calendar year 1914, 

PXJBLZ0ATI0V8. 

During the year one professional paper (No. 87), three bulletins 
(Nos. 576, 578, 592), one water-supply paper (No. 342), and one 
separate of a water-supply paper (No. 345-F) relating to Alaska were 
issued. 

Two Alaska maps were issued for sale — a general map of Alaska 
(scale 1:1,500,000) and a map of the Port Valdez district (scale 
1:62,500). 

Three bulletins (Nos. 605, 607, 608), one water-supply paper (No. 
372), and one separate of a professional paper (No. 95-D) are in 
press. Manuscripts of the following reports have, been completed: 
Mineral resources of Alaska, report on progress of investigations in 
1914, by Alfred H. Brooks and others (Bulletin 622); the Yukon- 
Koyukuk region, Alaska, by H. M. Eakin; and the Chisana-White 
River district, Alaska, by S. R. Capps. 
7617'*— 15 7 
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Tlie fdHoviiig reports «« i 




Gcofaey <f die GdK»r Bij and Usrj^ i««iaK. IImH. ¥7 F. E. Wi^g^ and C. W 

T^ Lake <lKk-Ii:ar>i srcri* riih, ^j P. S. 

T^ Kj^fTiaWTr'riJMia Lecrvc. \'twrB ^ j F. H. ] 

Tbe YiHiai dsscrvt. %iwri b j JL G. 
Tbe Tifpo' 1iir>rti*H bus. AJi^x. ^y G. C. 
T!:ie M esca cac ^T%nr\it.j cc A]Kki^ by G. 0. 

Rrrvr 3c ihe JLkq: Oceia. fey A. G. 3ikii*ciL. :3i±:yiia^ drtmiled g cofag ic mp. 
Tbe CxvCK«CQ< acii MeaoKic Axw of Ansb^ by Artkar HcGick. 



The office work on the three topoCT»phic maps named bdow, 
besides the three noted above *» kK^^L wre conqpleted: 

Bnftd F^» rceicft. by J. W. B«^vy. sciLe 1 : :Sil\0O»: cnUoviatenralSOOfie^ 
Muu^dka VA:>y. by R. H. Sa:s«i:. scmfe 1 :£L?i»: ccc;ccr iatarml 100 Seet 
Relii-f OMpoc AJftfia! c:a|:A>i by J. H. Rc&^w: xmSe 1 : hM^JOOIL 

The fcSowiiig m^ps are in hand: 

lL:ca3>-Ka?k"^ni difosct. by D. C VnzjscFpixfL: acafe 1:C3,500; ooatoor 

Lftke Oftfk-Iii:ucMi vepcm. by B. H. Su^ect; xale li^SOuOOO; oimtoiir intervil 

«liMU>Wh23e Biw Rr«- ^J <^< ^ Gr^: xafe l:SiLO0»; csob^ov internl 

Ne:-:hi=m-S%i<i:m f^^a, by J. W. Bii^ey: sale 1::SO.OOI^ caa^oar interml 
3D0fe«C 
Ji:=a;i mrzrr.K &tric^^ by D. C. ^iibeEFfwcn: scaie l::f-LOOD; coactaior mten«l 50 

LcwiEr K3«k:^i:Tia rcpcc by A. G. M^i^esi: scale 1:300.009: coatoariBtaml 
500 fe«. 
YiLkcc^-Tanana repcc ctciptl^ : Tdif 1 xV >,»: ccnsccr lAfienal 500 ieet. 



Mr. Martin's investi^tiorts of the Me^^ioie stratigrafdij have 
shown th^t th«^ is a wide development of Ur>p<r Ttiftssic strata 
in s«:-u:heastefTi Alaska, p^rt of the supposed CarbonifenHB limestones 
hiving proved to be of Tri*a>io a^e: that marine Upper Oetaceous 
rocks are well developed in the Chitina VaDey, where no marine 
strata younger than the Jura;5ft>io had previo'osly been recognised, and 
tr.a: the Upper Cretaceous pldnt-bearing beds extend np the Yukon 
VaT.-^ n^=^y to the Canadian Wundary. 

Mr- Maddren discovered some fos>iliferv^tts Upper Cirbaniferons 
Lmestones and tn^s on Kuskokwim River, many miles from any 
pT«?v»:i.-Iy known Carb->niferous rocks. 

ilr. Capps has found a Devonian fauna in the older Toleanio rocks 
of the ChisanA district, apparently in the same general bdt as the 
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Devonian locality discovered by Messrs. Moffit and Pogue at Broad 
Pass in 1913, though many miles distant. These two are the only 
known occurrence of Devonian rocks south of the Alaska Range, 
except in southeastern Alaska. 

Mr. Capps discovered evidence of an older epoch of glaciation in the 
upper White River basin. Here there is an indurated tillite which 
has been more or less folded and antedates the glaciation that pro- 
duced the present land forms. In the Lake Clark-Kuskokwim basin 
Mr. Smith found that the westward limit of glaciation was nearer the 
Euskokwim than had been previously supposed. Mr. Maddren f oimd 
evidence of a locally glaciated area in the mountains southeast of 
lower Euskokwim River. 

DIVISION OF CHEMIOAL AND PHYSICAL RESEARCH. 

This division is in charge of George F. Becker, geologist, who has 
immediate direction of geophysical researches. The staff in the 
chemical laboratory forms essentiaUy a section in charge of F. W. 
Clarke, chief chemist. 

The work of the chemists has consisted for the most part of routine 
analyses of specimens submitted to the division for determination. 
Durhig the year 423 quantitative analyses and 869 qualitative deter- 
minations have been made. Nevertheless, it has been possible to 
carry on some researches connected with the geologic problems on 
which the Siuvey is engaged. 

Continuing the investigation of the composition of the hard part& 
of various invertebrates living in the cold and in the warm waters of 
the seas, in order to ascertain the conditions imder which magnesium 
carbonate is deposited in large amounts instead of calcium carbonate, 
analyses of the fossil remains of a number of brachiopods, corals, 
alcyonarians, and other marine animals were made by W. C. Wheeler 
under Mr. Clarke's direction. A paper by Mr. Clarke and Mr. 
Wheeler on the composition of the brachiopod shells was published 
in the Proceedings of the Washington Academy of Sciences. Another 
contribution giving the results of the analyses of the fan corals is now 
in preparation. 

In addition to his administrative work in the laboratory, Mr. Clarke 
has revised and brought up to date the material for the third edition 
of '*The data of geochemistry" (Bulletin 616). The second edition, 
published as Bulletin 491, was printed in 1911. 

Some research work on the methods of separating vanadium from 
large quantities of chromiimi has been piu^ued by George Steiger, 
whose time, however, has been mostly taken up by routine analyses, 
the purchase of supplies, and other administrative duties. 

In making analyses of rocks submitted by Siuvey geologists, 
R. C. Wells found that water from a mine near Idaho Springs, Colo., 
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resembling ink in appearance, owed its color to the presence of nearly 
8 grams of molybdenimi oxide per liter; also that a rich gold ore 
from GoodspringS; Nev., was essentially a plimibojarosite^ containing 
0.22 per cent palladium and 0.05 per cent platinum. In separating 
salts from the water of Great Salt Lake, Mr. Wells found that in the 
interval between 0^ and — 1^ C. the salt that separates is the mineral 
mirabUite, Na^SOf.lOHsO. A manuscript entitled ''The fractional 
precipitation of some ore-forming compoimds at moderate tempera- 
tures" was completed by Mr. Wells for publication as Bulletin 609. 

As the result of his continued chemical studies of silver enrichment, 
Chase Palmer, who has been associated with Edson S. Bastin, of the 
division of geology, in the field investigations, published two papers— 
^*Bomite as silver precipitant," in the Journal of the Washington 
Academy of Sciences, and ''Tetranickel-triarsenide, its capacity as 
silver precipitant," in Economic Greology and in Zeitschrift fur E^ys- 
tallographie und Mineralogie. The research in silver enrichment; 
begun by the section of metalliferous deposits of the division of 
geology, is still in progress. 

A report on the mineralogy of artesian well waters beneath Charles- 
ton, S. C, published in Professional Paper 90-H, contains a simplified 
statement by Mr. Palmer of the principles of the geochemical inter- 
pretation of water analyses. A part of Mr. Palmer's time has been 
given to routine quantitative and qualitative analyses of minerals 
and quantitative analyses of waters. 

. An extensive study of the vanadium minerals was made by W. T. 
Schaller. Analyses were made of several vanadium minerals from 
Utah and two new species from Peru, and of a new copper silicate 
from Arizona. Mr. Schaller also determined the optical properties 
of all the available gahnites. He made a field study of the granitic 
pegmatite intrusions near Pala,. San Diego Coimty, Cal., and of a 
reported occurrence of tin ore in the same county. 

A number of analyses of phosphate rock and other miscellaneous 
analyses were made by W. C. Wheeler, whose work in association with 
Mr. Clarke has already been mentioned. 

Special attention has been given by W. B. Hicks to the analyses 
of salts. Complete analyses were made of 13 brines, 3 salt samples, 
and 1 specimen of alunite, partial analyses of 80 samples^ and quali- 
tative examinations of about 85 samples. Mr. Hicks also carried 
on some experimental work on the solubility of minerals in solutions 
of ammonimn chloride and on the evaporation of brines from Searles 
Lake, Cal. A paper on ' ' Evaporation of potash brines " (Professional 
Paper 9&-E) was submitted by him for publication by the Survey, 
and another on '* Solubility of mixtures of sodium chloride and potas- 
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simn chloride in solutions of hydrochloric acid" was pubhshed in the 
Journal of the American Chemical Society. 

A great many miscellaneous analyses, including about 30 complete 
analyses of rocks, brines, salts, and waters, and 78 partial analyses 
of brines, muds, nitrates, and waters, were made by R. K. Bailey, 
who also gave one hour each dfCy to assisting geologists in testing and 
identifying minerals. Some improvements in the apparatus and 
methods used in the laboratory for analytical work were devised by 
Mr. Bailey. 

The work of the physical laboratory has consisted chiefly of the 
continuation of geophysical investigations noted in previous reports. 
In addition to his adxninistrative work G. F. Becker carried on studies 
of isostasy, in connection with which he published in the Journal of 
the Washington Academy of Sciences a paper on the ''Mean density 
of fractured rocks." The experimental data for this paper were 
determined by A. F. Melcher, and are describedby him in a '' Note on 
the change of density of sulphur with rupture," issued in the same 
pubUcation. Mr. Melcher shows that some of the principal erogenic 
phenomena are due to decrease in the density of rocks under con- 
finement through the production of cracks and to increase of density 
through infiltration. ''Isostasy and radioactivity" was the subject 
of a presidential address by Mr. Becker before the Geological Society 
of America. In this address he drew the conclusions that not more 
than about a quarter of the heat emitted by the earth can be due to 
radioactivity and that the ages of minerals as determined by radiolo- 
gists are untrustworthy. In this address and in a paper in the Pro- 
ceedings of the National Academy of Sciences he concludes that the 
outer shell of the earth beneath continental areas is in fact an imper- 
fect heat engine, which furnishes the energy manifested in upheaval, 
subsidence, and orogeny. 

In consultation and cooperation with Prof. P.- W. Bridgman, of 
Harvard University, Mr. Becker furnished hollow cylinders of rock- 
forming minerals for use in pressure tests. These Prof. Bridgman 
subjects to hydrostatic pressure of many thousand kilograms per 
square centimeter with highly interesting but at as yet incomplete 
results. Acknowledgments are due the Bureau of Standards for 
courteoxis cooperation in the preparation of these cyUnders. 

The conduction of heat out of an unevenly heated globe was 
investigated by Mr. Becker in the hope of elucidating conditions in 
hi^ latitudes. 

Work on the construction of mathematical tables, experiments on 
the diffusion of soUds, and measurements of the temperatures of 
deep wells were continued by C. E. Van Orstrand, assisted by A. F. 
Melcher and A. T. Harris. Progress has been made in preparing a 
volume of tables of the probability integral and related functions 
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adapted to the computation of diffusivities. An elaborate table of 
extended values of tiie exponential function and of the circular sine 
and cosine to radian ai^ument is ready for pubUcation. 

In his experiments on the diffusion of solids Mr. Van Orstrand had 
the analytical cooperation of F. P. Dewey, of the Bureau of the Mint, 
United States Treasury. Some of the results of these experiments 
are to be published as Professional Paper 95-G, entitled " Prelim- 
inary report on the diffusion of soUds." The experimental results 
confirm Roberts-Austen's values of the coefficients of diffusion of 
gold into solid lead at normal pressures and various temperatures. 
Prelixninary experiments indicate an increase in the coefficient of 
diffusion with pressure. The results obtained at normal pressure 
from rolled plates and electroplates are remarkably consistent. 

Measurements of the temperatures of two deep weUs, one near 
Gaines, Pa., depth 5,500 feet, the other near McDonald, Pa., depth 
7,000 feet, were made during the year by Mr. Van Orstrand. DetOT- 
minations of the temperature of a weU near Mannington, W. Va., 
about 3,000 feet deep, were made recently with an electrical resistance 
thermometer equipment specially designed by him for use in deep 
wells. 

A paper on the "Calculation and comparison of mineral analyses/' 
by Mr. Van Orstrand and F. E. Wright, of the Carnegie Institution, 
was published in the Journal of the Washington Academy of Sciences. 

DIVISION OF MINERAL RESOURCES. 

The scope of the work of the division of mineral resources has been 
the same as in recent years, the Survey having continued the policy 
of making the annual ''Mineral Resources of the United States" more 
than a statistical compilation by recording and interpreting industrial 
progress and by treating in full the sources from which the minenJ 
products of the country are obtained. This report thus becomes in 
fact, as well as in name, an annual inventory of the Nation's mineral 
resources. 

During the last 12 years the separate chapters have been prepared 
in large part by geologists of the Survey who have specialized in the 
subjects treated, with a view to carrying out the provision of the 
organic act of the Survey which directs the examination of the 
mineral resources and products of the national domain. 

Cooperation between the Geological Survey and the State surveys 
in collecting most of the mineral statistics continued in force in the 
preparation of the report for 1914. The 16 States which cooperated 
were Alabama, Florida, Illinois, Iowa, Maryland, Minnesota, Michigan, 
Missouri, New Jersey, New Mexico, North Carolina, Oregon, Penn- 
sylvania, Virginia, Washington, and Wisconsin. The method em- 
'lyed obviates the duphcation of a considerable amoimt of work 
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aad, so far as applied, saves the producers the annoyance of preparing 
two sets of statistical returns. 

During the fiscal year the report for 1913 was published in two 
parts — ^Part I (metals) in January and Part II (nonjnetals) in Feb- 
ruary. Work on the report for 1914 was well advanced at the close 
of the year, 20 chapters having been completed and transmitted to 
the printer. 

After the outbreak of the European war interest rapidly increased 
in the foreign supplies of mineral products needed in this country and 
also in domestic resources to supplant products hitherto imported 
and to fill war demands. A nimiber of statements covering these 
subjects were inmiediately prepared for the press, and the division 
has carried on a large correspondence, furnishing to inquirers detailed 
information in r^ard to our mineral resources which could not be 
covered in general publications, such as locations of deposits of 
minerals wanted and names and addresses of producers. 

Preliminary estimates of the production of arsenic, cement, coal, 
copper, gold and silver, iron ores, lead, petroleimi, quicksilver, radium 
ores, rutile, tungsten ores, uranium ores, vanadiiun ores, western 
metals, and zinc in 1914, with reviews of the conditions that prevailed 
during the year, were given to the press in the form of special press 
bulletins during the later part of December, 1914, and in January, 
1915. Advance statements giving the final figures covering the pro- 
duction of copper, lead, and zinc in 1914 have also been published. 

The number of permanent employees in Washington who devote 
their entire time to the work of the division of mineral resources is 
31, and 8 persons are employed in the offices of the division at 
Salt Lake City, Denver, and San Francisco. In addition to these 
employees, 21 members of other divisions of the Survey, chiefly 
geologists, devote a part of their time to the work of the division, 
making a total of 60 persons employed in the work. 

During the year 192,673 pieces of first-class mail matter (chiefly 
inquiries for information needed for the reports, but including also, 
in increasing quantity, replies to inquiries made to the Survey for 
information) were sent out by the division, an increase of 2 per cent 
over 1914, and 65,401 pieces were received. 

E. W. Parker continued as administrative head of the division and 
chief of the section of nonmetallic resources. On May 1 he tendered 
his resignation, to take a responsible position with the anthracite-coal 
interests. Mr. Parker's departure is a real loss to the United States 
Geological Survey. As the coal statistician of the Government since 
1890, and as chief of the division since 1907, his contribution to the 
present standard of ''Mineral Resources'' has been large and impor- 
tant. He has also done valuable work in his studies of coal test- 
ing and conservation and has published in the engineering press 
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many papers on coal mining and production. It is fortunate tiiat 
in his new field Mr. Parker will continue his work on these subjects, on 
which he has long been r^arded an authority. 

Mr. Parker's resignation became effective July 1, and H. D. 
McCaskey, geologist in charge of the metals section of the division; 
became geologist in charge of the division. Mr. McCaskey brings to 
his new position experience not only as a geologist of the Survey since 
1907 and as section chief since 1912, but also as a mining engmeo* 
in the Philippine mining bureau from 1900 to 1903 and as chief of 
that bureau from 1903 to 1906. 

C. E. Lesher, a geologist of the Survey, who has had extensive 
field and office experience and for two years and a half was vice chair- 
man of the coal board of the land-classification board, succeeds 
Mr. Parker in the work on coal and coke. 

On August 31 David T. Day, who for 21 years was chief of the 
division and for seven years was in charge of the preparation of reports 
on asphalt and bitimiinous rock, natural gas, petroleum, and platinum 
and aUied metals, resigned. Dr. Day had taken large part in the 
constructive administration of the division, and his separation from 
the service removes another man of broad experience. John D. 
Northrop, a geologist of the Survey who has become familiar with the 
general trend of the petroleum industry by many years in geologic 
work in the oil fields of the United States, has taken up the work on 
asphalt and bituminous rock, petroleum, and natural gas. 

During the year Mr. Parker prepared for publication by the Survey 
the report on the f uel-briquetting industry and a general review of the 
mineral products of the United States. The reports on the several 
mineral products were in charge of the following persons: 

Authors of chapters in Mineral Resources. 



Author. 



Subject. 



E.S.BastIn 

E.F.Burchard 

B.B.BuUer 

A.T.CooQS 

C. A. Davis (of the Bureau of 
Mines). 

J.S.DiUer 

R.B.Dole 

J.P.Dunlop 

H.S.Oale 

C.N.Gerry 

v. CHeflces 

C. W. Henderson 

F.L.Hess 

D.F.Hewett 

J.M.HiU 

F.J.KaU 

C.E.Leaher 



Graphite. 

Cement, fluorspar and crsrolite, izoa ore, pig iron, and steel. 

Copper (general report), copper and silver in Ifiohigan (mines report). 

31ate. 

Peat. 

Asbestos, chromite, talc, and soapstooe. 

Mineral waters. 

Silver, copper, lead, and sine in the Central States, except MidOan (ml „ 
report); secondaiy metals, metab and ores (summarv report), soidtiir 
ver, copper, lead, and tine in the Eastern States (mines report), qoiek- 
silver. 

Borax, magnesite (with C. Q. Yale), nitrates. 

Gold, silver, copper, lead, and sine in Idaho and Washington (miDM re- 
port). 

Gold, sflver, copper, lead, and linc in Arisona, Montana, Nevada, and 
Utah (mines report). 

Gold, silver, copperhead, and tino hi Cobrado, New Meodoo, South Ds^ 
kota, Texas, and Wyoming (mines report). 

Antimony, arsenic, bismuth, cobalt, molybdenum, nickel, sekniomi 
tantalum, tungsten, titanium, vanadium, uranium, tin. 

Manganese and manganiferous ores. 

Barytes, mineral paints, plathium and allied metals, strontium ore. 

Abrasives, feldspar, silica (quarts). 

Coal, and the manufacture of coke. 
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Authors ofchapUfi in Mineral Resources — Continued. 



Author. 


Sabject. 


TT. D. Ut^^^my 


Gold and aflvor (general report), summary of mineral products, qukk- 

sttyer. 
Clay, day-working industries, fuller's earth, sand-lime brick. 
Asphalt and bituminous rock, natural gas, petroleum. 
Bauxite and aluminum, phosphate rock, potash salts, salt and bromine, 

sodium salts, sulphur and pyrite. 
Lead, tine, and cadmium (general reports). 

Building stone, glass sand, other sand and gravel, gypsum, lime. 
Borax, magnesite (with H. 8. (Hde), gold, silver, oopper, lead, and thic in 
California and Oregon (mines report). 


Jtfanon lOddletoD 


J. D. Northrop 


w r, Phalm 


n R SMMvithAl 


D.B.Sterrett 


0. V. T.mi|rh|fn 


C.O.Yale 





Mr. McCaskey also has general supervision of the offic^es of the 
division in the Western States. These offi<5es act as Survey bureaus 
of information and are under the direct charge of C. W. Henderson, 
V. C. HeikeSi and C. G. Yale, who also prepare the mines reports 
on gold, silver, copper, lead, and zinc in the Western States. 

TOPOGBAPHIO BBANCH. 
ORGANIZATION. 

The organization of the topographic branch is as follows: 

Chief geographer, R. B. Marshall. 
Atlantic division, Frank Sutton, geographer in charge. 
Central division, W. H. Herron, geographer in charge. 
Rocky Mountain division, Sledge Tatum, geographer in chaige. 
Northwestern division, T. 0. Gerdine, geographer in charge. 
Pacific division, G. R. Davis, geographer in charge. 

Inspectors of topography, J. H. Renshawe, geographer; W. M. Beaman and A. M. 
Walk^, topographic engineers. 

PERSONNEL. 

The technical corps of the topographic branch was reduced 7 dur- 
ing the year by death and by resignations. With these changes the 
corps now includes 1 chief geographer, 9 geographers, 40 topographic 
engineers, 18 topographers, 41 assistant topographers, 42 junior 
topographers, and 8 draftsmen — a total of 159. In addition, 37 
technical field assistants were employed during a whole or part of the 
field season. One topographic engineer, 1 topographer, 3 assistant 
topographers, 6 junior topographers, and 1 draftsman are on fur- 
lough. The clerical force comprises 1 senior clerk and 1 1 clerks of 
lower grades. 

PUBLICATIONS. 

The published work of the topographic branch for the year consists 
of 107 maps, which are listed on pages 36-37, and 1 1 book publications, 
namely y ''Topographic instructions of the United States Geological 
Survey," edition of 1915, and bulletins giving results of spirit leveling 
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in Hawaii, Idaho, Iowa, Maryland, Michigan, Minnesota, Nebraska, 
Utah, Virginia, and Wisconsin. Brief summaries of these bulletins 
are given on page 21. Manuscripts for results of triangulation and 
primary traverse in the United States, 1913-1915, and of leveling 
in Arkansas, Geoi^a, Louisiana, Maine, Mississippi, New Mexico, 
South Dakota, Texas, and West Virginia were transmitted for 
publication. 

ALLOTMENTS. 

The total appropriations for topographic surveys for the fiscal year 
1915 were: 

Topographic Burveye $350, 000 

Surveying national forests 75, 000 

Statutory salaries 1 9, 200 

434,200 

The allotments of the appropriations, which were adhered to so far 
as practicable, were as follows: 

Allotments from funds appropriated for topographic worly fiscal year 1915, 



Topo- 
graphic 
surveys. 



Surreying 
natkuial 
forests. 



AdministratiTe expenses of Soryey 

Clerksai assistance and supervision 

Map editing 

Purchase and repair of instruments, stationery, etc. 

liillionth-scale map 

Field work: 

Atlantic division 

Central division 

Rocky Mountain division 

Noithwestem division 

Pacific d {vision 

Work by land-classification board 



$22^896 
15,670 
6,225 
12,242 
20,000 

66,000 
53,000 
63,922 
36,000 
54,045 
0,000 



359,000 



HSOO 
3,210 
1.276 
2,5V 



19,745 

'26,463 

15,000 

2,200 



75,2 



COOPERATION. 

Cooperation has been maintained with several States, as indicated 
below. 

Allotments made by States for cooperative work. 

Alabama *. . . . $3, 032. 78 

Califomia (Department of Engineering) 14, 000. 00 

Illinois 9,000.00 

Iowa 1,950.00 

Kentucky 10, 000. 00 

. Maine 4,000.00 

Michigan 2,500.00 

Minnesota 4, 500. 00 

MiflBOuri 5, 221. 74 

New York 10,000.00 
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Ohio $36,000.00 

Oklahoma 1,000.00 

Oregon 18,000.00 

PennBylvama 4, 000. 00 

Texas 36,000.00 

Vennont 2,000.00 

Yiiglnia 4,600.00 

Waahington 11,600.00 

WertYiiginia 6,768.20 

Wiflconam 4,000.00 

Hawau 837.36 

186,800.07 

In addition to the amounts given above, the State of Virginia 
allotted $485 to cover one-half the cost of the compilation of the 
Virginia portion of the 1:1,000,000 scale map of the United States, 
and the city of Los Angeles, Cal., allotted $2,500 for one-half the cost 
of the topographic survey of the Elizabeth Lake quadrangle. 

GENERAL OFFICE WORK. 

Progress maps were kept up to date and new ones were compiled 
when necessary, the new 1 : 500,000 State maps were used when 
available, and results of computations for vertical and horizontal 
control work were copied and catalogued. 

The computations of control data were made principally by D. H. 
Baldwin, T. M. Bannon, C. E. Cooke, J. R. Ellis, G. T. Hawkins, 
Oscar Jones, C. B. Kendall, F. J. McMaugh, A. C. Roberts, J. H. 
Wilson, Fred McLaughlin, J. F. McBeth, and J. I. Gayetty under the 
immediate supervision of E. M. Douglas, geographer. Computing 
by L. F. Biggs and C. F. Urquhart was done in the Sacramento oflBlce. 
S. S. Gannett, geographer, was engaged in preparing manuscript and 
compiling data for the bulletins submitted for publication, in miscel- 
laneous computations, and in furnishing triangulation and leveling 
data for field and office use. 

J. H. Renshawe was engaged during a portion of the time in pre- 
paring for the Secretary of the Interior colored relief maps of Mount 
Rainier, Mesa Verde, and Rocl^ Mountain national parks. He also 
prepared a colored relief map of San Francisco and vicinity, a relief 
map of Alaska for the division of Alaskan mineral resources, and a 
small model to show the Survey's work for use in preparing a large 
model for the exhibition at San Francisco. 

In the preparation of the special topographic maps used in the four 
transcontinental guidebooks the available Survey atlas sheets were 
used, and where such sheets were not available the data were filled 
in on field sheets on a scale of 5 miles to the inch. The different rail- 
roads assisted in every way possible, supplying all available profile 
and alignment data and rendering other valuable assistance. The 
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maps were published on a soale of 1 : 500,000, or about 8 mi 
the inch^ and cover routes as follows: 

The Northern Pacific Route, over the Northern Pacific Railway from 81 
Minn., to Seattle, Wash., with a branch from Livingston to Gardiner, Mont., 
north entrance to Yellowstone National Park (Bulletin 611). i 

The Overland Route, over the Union Pacific and Southern Pacific railroat 
Omaha, Nebr., to San Francisco, with a branch from Ogden, Utah, ov^ the 
Short Line, to the west entrance to Yellowstone National Park (Bulletin 612] 

The Santa Fe Route, over the Atchison, Topeka & Santa Fe Railway from 
City, Mo., to Los Angeles, Cal., with a branch from Williams, Ariz., to the 
Canyon (Bulletin 613). 

The Shasta Route, over the Northern Pacific and Southern Pacific railrott 
Seattle, Wash., to San Francisco, and the Coast Line, over the Southern Pacif 
road from Los Angeles to San Francisco (Bulletin 614). 



SUMMARY OF RESULTS. 



1915, 



The condition of topographic surveys to June 30, 
guished as to scale, etc., is shown on Plate 11. 

As shown in the following tables, the total new area map 
20,508 square miles, making the total area surveyed to date 
United States 1,218,290 square miles, or 40.2 per cent of the 
country. In addition, 3,048 square miles of resurvey was comi 
making the total area of surveys during the year 23,556 square 

In connection with these surveys, 6,952 linear miles of pr 
and precise levels were run, making 254,359 miles of primar 
precise levels run since the authorization of this work by CongJ 
1896. In the course of this work, 1,747 permanent bench 
were established. In addition, 498 linear miles of river survey! 
run. 

Triangulation stations to the number of 252 were occupied 
were permanently marked. Primary traverse lines aggregating 
miles were run, in connection with which 356 permanent marl 
set. In the course of this work 32,400 square miles were cove: 
primary control. 

The area covered by topographic surveys in Alaska du: 
fiscal year, as reported in detail on page 93, was 10,910 square 

Topographic surveys were also carried on in Hawaii, the 
mapped during the fiscal year being 19 square miles, for publi 
on the scale of 1: 31,680, making the tottd area surveyed to d 
Hawaii 1,393 square miles. 

The average cost per square mile of the work done was $2! 
cost ranging from a little less than $4 in the Elizabeth Lake 
quadrangle to over $227 on the Sabine River project, Texas, 
per cent of the funds wa^ expended in the public-land States. 
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PreterU condition of topographic surveys of the United State* and new areas surveyed 
July /, 191 4y to June SO, 1915, 



Arisona... 



CalifornJa. 

Cokndo 

Coanecticat 

Delaware 

Di^rict of Columbia. . 

FUrtla 

Georgia , 

Idaho. 

minois. 



lova. 



Keotocky. 
L^ouisiaiia.. 



Msrytond 

Massachuaetts..., 

Miebigan 

MinoeMta 

MissiaBlppi 

Missouri. 

Montana. 

Nebraska. 

Nevada. 

New Hampahire. 

NewJeraer 

New Mexico 

NewYork 

North CaroUna... 
North Dakota.... 

Ohio 

Oklahooia 

Or^;on 

Pennsyhrania 

Rhode Islaxid 

Soath Carolina... 
Soath Dakota.... 



Texas 

Utah 

Vcmont ...... 

Virgfaiia 

WaaUnston... 
WcRtVinEinia. 

WOOQDSni..... 

Wyoming 



Hawaii.. 



Newarei 

mapped 

Julyl,lW4, 

to J one 30, 

1016. 



Sq. miUs. 
440 
932 



3,592 
1,439 



250 



087 
539 
191 
119 



8 
151 



273 
454 
237 
544 
557 



53 



1,315 
013 

82 



2,818 

83 

1,771 

202 



99 
507 
224 



1,432 



270 
557 



20,508 
19 



Total area 

m^pedto 

Jane 30, 

1915. 



Sq. mile*. 

19,192 

08,090 

21,380 

114,708 

48,783 

4,905 

1,202 

70 

2,339 

17,337 

20,185 

14,551 

3,441 

11,052 

04,159 

17,973 

8,319 

9,301 

12,327 

8,200 

0,018 

0,541 

2,120 

30,710 

57,103 

20,524 

51,115 

3,380 

8,224 

37,247 

43,553 

18,390 

9,710 

40,018 

39,851 

23,400 

24,008 

1,248 

5,040 

18,504 

21,153 

07,782 

08,797 

4,190 

29,980 

20,083 

24,170 

12,203 

28,404 



1,218,290 
. 1,393 



Percentage 

of total 

area of State 

mapped to 

Jxa»dO, 

1915. 



37 
01 
40 
72 
47 

100 
51 

100 
4 

29 
31 
20 
9 
21 
78 
44 
17 
28 

100 

100 
10 
8 
4 

58 
89 
34 
40 
30 

100 
30 
89 
35 
14 
97 
57 
24 
55 

100 
18 
24 
50 
25 
81 
44 
70 
38 

100 
21 
29 



4a 2 
22 



ATLANTIC DIVISION. 
HELD WORK. 

Summary. — ^During the season topographic mapping was carried 
on m Alabama, Florida, Georgia, Maine, Mississippi, New York, 
North Carolina, Pennsylvania, Tennessee, Vermont, Virginia, and 
West Virginia, and in a smaQ area in Arkansas. This work com- 
prised the completion of the survey of 11 quadrangles and of the 
resurvey of 5 quadrangles, in addition to which 7 quadrangles were 
partly surveyed and 7 were partly resurveyed. The total new area 
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iqiapped was 2,276 square miles, for publication on the scale d 
1 : 62,500. The area resurveyed was 1,083 square miles, for pnli- 
cation on the scale of 1 : 62,500. The map of one quadran^e ^ 
partly revised, the area covered by this revision being 13 squm 
miles. In connection with this work 1,268 miles of primary IbtA 
were run and 332 permanent bench marks were established. 

Primary triangulation and primary traverse were carried on <t 
different times by seven parties, the work being distributed over pe^ 
tions of Louisiana, Maryland, New York, and West Virginia. Th* 
total area covered by this primary control was about 2,200 squan 
miles — 1,000 square miles by primary traverse, 336 miles being ran 
and 36 permanent marks set. Twenty-four triangulation statioQs 
were occupied and 4 were permanently marked. This work made 
control available in 17 quadrangles. 

Topographic surveys in Atlantic division from Jrdy i, 1914', to June 30, 1915. 





Con- 
tour 
inter- 
val. 


For publication 
on scale of 
1 : 62,500. 


Total 
area 
sur- 
veyed. 


Primary levels. 


Primary 
traverse. 


Triaoeiilatic& 


State. 


New. 


Re- 
survey. 


Dis- 
tance 
run. 


Bench 
marks. 


Dis- 
tance 
run. 


Perma- 
nent 
marks. 


Sta- 
tkxis 
oocu- 
pled. 


t 
jStaliMi 


Alabama 


Fttt. 
20 


8q, mi. 
440 


8q. mi. 
99 


Sq.mL 
539 


MUa. 
144 
42 


36 
3 


MOa, 








ArkanffaH 










Florida 


20 
50 
10 
20 


259 

8* 

151 


38' 

**"i63* 


259 

38 

8 

314 










Georgia 














LouLfiana 


55 
15 


13 
3 


86 


12 






Maine 






Maryland 


34 


2 








10 
20 
20 
20 


237 
613 
82 
262 




237 

613 

82 

262 


116 
443 


34 
116 






NewYorl 

North Carolina 


117 


i2 


9 


4 


Pennsylvania 

Tennessee 


114 
56 
67 
101 
115 


44 

5 
17 
27 
34 


















Vermont 


20 
60 
20 


224 


*'*3i7' 
466 


224 
317 
466 










Virginia 










West Virginia 


99 


10 


15 









2,276 


1,083 


3,359 


1,268 


332 


336 


36 


24 


1 



Aldbarnxi, — ^As stated in the previous annual report, the State 
geologist of Alabama allotted $10,000 to cover the cost of unfinished 
cooperative work done in 1911-12, when under a cooperative agree- 
ment to spend $10,000 each $7,024.93 was expended by the Federal 
Survey and nothing by the State, whose funds were not available. 
During the year, after $3,032.78 had been expended. State cooperation 
ceased and the work was completed with Federal funds amounting to 
$5,932.15. The survey of the Muscle Shoals and Center Star quad- 
rangles in Colbert, Lauderdale, and Lawrence coimties, was com- 
pleted, and that of the Gravelly Springs quadrangle, in Lauderdale 
County, was begun by C. E. Cooke, W. H. S. Morey, T. F. Slaughter, 
C. S. Wells, F. W. Crisp, and R. H. Kilmer, the area mapped being 
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440 square miles, for publication on the scale of 1 : 62,500, with a 
contour interval of 20 feet. For the control of the Center Star quad- 
rangle Mr. Eihner ran 66 miles of primary levels and established 17 
permanent bench marks. 

In addition to the cooperative work the resurvey of the Weogufka 
quadrangle in Coosa, Shelby, and Talladega counties was com- 
menced by Ihmcan Hannegan, W. H. GriflBn, W. H. S. Morey, J. B. 
Metcalfe, jr., C. S. Wells, and C. W. Arnold, the area mapped being 
99 square miles, for publication on the scale of 1 : 62,500, with a con- 
tour interval of 20 feet. For the control of this area H. S. Senseney 
ran 78 miles of primary levels and established 19 permanent bench 
marks. 

Arkanms. — (See Tennessee-Arkansas, p. 113.) 

District of (Mumhia^ Matylarid-Virginia. — ^During the year the 
culture on the map of Washington and vicinity was revised in the 
field. In connection with this work C. B. Kendall and C. A. Ecklund 
ran 34 miles of primary traverse and set two permanent marks. 

Florida. — ^The survey of the Interlachen quadrangle, in Marion 
and Putnam counties, was completed by W. H. GriflBn, J. B. Met- 
calfe, jr., and C. W. Arnold, the area mapped being 259 square miles, 
for publication on the scale of 1 : 62,500, with a contoiu* interval of 
20 feet. 

Georgia. — ^The resurvey of the Talking Rock quadrangle, in Gilmer, 
Gordon, Murray, and Pickens coimties, was completed by E. I. 
Ireland, K. W. Trimble, and H. S. Senseney, the area mapped being 
38 square miles, for publication on the scale of 1 : 62,500, with a 
contour interval of 50 feet. 

Louisiana: — For the control of the Blanchard quadrangle, in 
Bossier and Caddo parishes, C. S. Wells and F. W. Crisp ran 86 
miles of primary traverse and set 12 permanent marks and also ran 
55 miles of primary levels and established 13 permanent bench marks. 
(See also Mississippi-Louisiana, p. 112.) 

Maine. — For the continuation of cooperative topographic surveys 
in Maine the State Water Storage Commission allotted $4,000, which 
was met by the United States Geological Survey with an equal amoimt. 
The survey of the Liberty quadrangle, in Kennebec, Enox, Lincoln, 
and Waldo coimties, was completed, and that of the Belfast quad- 
i|mgle, in Knox and Waldo coimties, was begun by W. H. GriflSn, 
Duncan Hannegan, K. E. Schlaohter, C. H. Davey, and E. W. Bowler, 
the total area mapped being 151 square miles, for publication on the 
scale of 1 : 62,500, with a contour interval of 20 feet. For the control 
of the Belfast quadrangle Mr. Schlachter ran 15 miles of primary levels 
and established 3 permanent marks. 

In addition to the cooperative work in Maine, the resurvey of the 
Portland and Casco Bay quadrangles, in Cumberland and York 
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couaties, was completed by Hereey Munroe^ R. A. Eager, and K. F, 
Maxcy, the area mapped being 163 square miles, for publication on 
the scale of 1 : 62,500, with a contour interval of 20 feet. 

M^sissippi^Louisiana. — ^The survey of the Vicksburg quadran^, 
in Issaquena and Warren counties, Miss., and Madison Parisli, La., 
was continued by C. E. Cooke, W. H. S. Morey, C. S. Wells, and 
F. W. Crisp, the area mapped being 245 square miles, for publication 
on the scale of 1 : 62,500, with a contour interval of 10 feet. Of this 
area 8 square miles is in Louisiana. For the control of this area and 
of the Natchez quadrangle, in Adams and Jefferson counties, liCas., 
and Concordia Parish, La., H. S. Senseney and R. H. Kilmer ran 
116 miles of primary levels and established 34 permanent bench marks. 

New York. — ^The State engineer and surveyor of New York allotted 
$10,000 for the continuation of cooperative topographic surveys in 
that State, and the United States Geological Survey allotted an equal 
amoimt. The survey of the Canaseraga and Malone quadrangles, in 
Allegany, Franklin, and Livingston coimties, was completed, and 
that of the Edwards, Homell, and Moira quadrangles, in Allegany, 
Franklin, Livingston, Steuben, and St. Lawrence counties, was begun 
by G. S. Smith, Hersey Mimroe, Robert Muldrow, R. C. McEanney, 
J. M. Whitman, A. P. Meade, jr., T. F. Slaughter, H. L. Dodge, and 
C. H. Davey, the area mapped being 613 square miles, for publication 
on the scale of 1 : 62,500, with a contour interval of 20 feet. In con- 
nection with the mapping of these areas and of the Andes, Oswe- 
gatchie. Long Eddy, Walton, Sidney, and Oneonta quadran^es, in 
Delaware, Chenango, Herkimer, Lewis, Otsego, and St. Lawrence 
counties, A. P. Meade, jr., K. E. Schlachter, H. S. Senseney, A. J. 
Kavanagh, and F. L. Shalibo ran 422 miles of primary levels and 
established 114 permanent bench marks. For the control of the 
Malone, Edwards, and Moira quadrangles G. T. Hawkins ran 117 
miles of primary traverse and set 12 permanent marks, and for the 
control of the Oneonta and Sidney quadrangles, in Chenango, Dela- 
ware, and Otsego coimties, Mr. Hawkins occupied 6 triangulation 
stations and marked 4. 

hx addition to the cooperative work, Mr. Hawkins and F. J. 
McMaugh occupied 3 triangulation stations in the John Boyd Thatcher 
Park, in, Albany Coimty, and ran 21 miles of primary levels and estab- 
lished 2 permanent bench marks in the Altamont Park, Albany 
County. 

North Carolina. — ^The survey of the Gastonia quadrangle, in Gaston, 
Lincoln, and Mecklenberg counties, was completed by G. S. Smith, 
J. M. Wbitman, J. H. Le Feaver, and Roscoe Reeves, the area mapped 
being 82 square miles, for publication on the scale of 1 : 62,500, with 
a contour interval of 20 feet. 
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Pennsylvania. — ^The Topographic aad Geolc^c Survey Commission 
of PeDnsylvania allotted $4,000 for the continuatioa of the cooperative 
topographic survey of the State, and the United States Qeolc^cal 
Scuvey allotted an equal amount. Tha survey of the Windber and 
Windgap quadrangles, in Bedford, Cambria, Carbon, Monroe, North- 
ampton, and Somerset counties, was completed by Robert Muldrow, 
Oscar Jones, R. A. Kiger, J. B. Metcalfe, jr., E. D. Monroe, and C. E. 
Millsy the area mapped being 262 square miles, for publication on the 
scale of 1 : 62,500, with a contour interval of 20 feet. For the control 
of the Windgap quadrangle and of the Stahlstown quadrangle, in 
Fayette, Somerset, and Westmoreland coimties, C. E. Mills ran 114 
miles of primary levels and established 44 permanent bench marks. 

In addition to the cooperative work the revision of part of the map 
of the Houtzdale quadrangle, in Clearfield and Center counties, was 
commenced by J. I. Gayetty, the area covered being 13 square miles. 

Tennesaee^ArJcansas. — For the control of the Memphis quadrangle, 
in Shelby County, Tenn., and Crittenden County, Ark., F. W. Crisp 
and Kostka Mudd ran 98 miles of primary traverse and set 8 per- 
manent marks, of whidi 42 miles and 3 marks were in Arkansas. 

Vermont. — For the continuation of cooperative topographic sur- 
veys in the State of Vermont the governor allotted $2,000 and the 
United States Geological Survey allotted an equal amount. The 
survey of the St. Albans quadrangle, in Franklin and Grand Isle 
counties, was completed by Dimcan Hannegan and J. F. McBeth, the 
area mapped being 224 square miles, for publication on the scale of 
1 : 62,500, with a contour interval of 20 feet. In connection with 
this work K. E. Schlachter ran 67 miles of primary levek and estab- 
lished 17 permanent bench marks. The cooperative funds being 
insufficient to cover the completion of the St. Albans sheet, the addi- 
tional expenses were borne by the Federal Siurvey. 

Virginia. — For the continuation of cooperative topographic sur- 
veys in Virginia the State geologist allotted $4,600 and the United 
States Geological Survey allotted an equal amount. The resui^ey 
of the Bucu quadrangle and of the Virginia portions of the Hurley 
and laeger quadrangles, in Buchanan, Dickinson, and Russell coimties, 
was completed, and that of the Richlands quadrangle, in Buchanan, 
Riissell, and Tazewell coimties, was begun by J. I. Gayetty, C. W. 
Arnold, F. W. Famsworth, and Kostka Mudd, the area mapped being 
316 square miles, for publication on the scale of 1 : 62,500, with a 
contovu: interval of 60 feet. For the control of these areas Mr. Mudd 
ran 101 miles of primary levels and established 27 permanent bench 
marks. (See also West Virginia, below.) 

West Virginia. — In the continuation of cooperative topographio 
surveys in West Virginia the State geologist expended $6,758.20 and 
7517'— 16 8 



Digitized by 



Google 



114 THIBTY-SIXTH ANNUAL REPORT OP GEOLOGICAL SURVEY. 

the United States Geological Survey $1,507.49. A resurvey of the 
West Virginia portions of the Martinsbnrgy Benyville, and Gerrards- 
town quadrangles and of the Morgan County portion of the C14XH1 
Bridge quadrangle was completed by E. I. Lreland, Hersey Munroe, 
T. F. Slaughter, K. W. Trimble, and C. W. Arnold, the area mi^ped 
being 467 square miles, for publication of the scale of 1 : 62,500, witli 
a contour interval of 20 feet. Of this area 1 square mile is in Vir- 
ginia. This work completed the mapping of Berkeley, Jefferson, 
and Morgan counties on the scale of 1 : 62,500. In connection with 
this work 6. T. Hawkins and J. B. Metcalfe, jr., ran 99 miles of 
primary traverse and set 10 permanent marks, and K. W. Trimble 
and H. S. Senseney ran 115 miles of primary levels and established 34 
permanent bench marks. 

. For the control of portions of the Webster Springs, Cowen, Rich- 
wood, Winona, and Siunmersville quadrangles Oscar Jones occupied 
15 triangulation stations. This work was done to control those por- 
tions of Nicholas and Webster counties not yet mapped on the scale 
of 1 : 62,500. 

OFFZOS WORK. 

The drafting of the following sheets was completed: Muscle Shoak 
and Center Star, Ala.; Talking Rock, Ga.; Casco Bay, Liberty, and 
Portland, Maine; Canaseraga, N. Y.; Belhaven, Oastonia, and Kins- 
ton, N. C; Windber and Windgap, Pa.; Murfreesboro, Tenn.; St. 
Albans, Vt.; Bucu, Va.; laeger, Va.-W. Va.; Winona, W. Va. 

Progress in the drafting of additional sheets was made as follows: 
Homell, N. Y., 20 per cent; Malone, N. Y., 50 per cent; Hurley, 
Va.-Ky., 67 per cent; Berryville, W. Va.-Va., 26 per cent; Capon 
Bridge, W. Va.-Va., 15 per cent; Gerrardstown, W. Va.-Va., 72 p^: 
centj Martinsbiu^, W. Va.-Va.-Md., 91 per cent. 

The following computations and adjustments were made: 

Primary-level circuits were adjusted for the Center Star (Ala.), 
Talking Rock (Ga.), Blanchard (La.), Belfast, Liberty, and Portland 
(Me.), Vicksburg (Miss.), Canaseraga, Edwards, Homell, and Oswe- 
gatchie (N. Y.), Belhaven, Bunyon, and Chocowinity (N. C), Stahls- 
town, and Windgap (Pa.), Murfreesboro (Tenn.), Franklin Pond and 
St. Albans (Vt.), Bucu, Hurley, laeger, and Richlands (Va.) quad- 
rangles. 

Geographic positions were computed for the Weogufka (Ala,), 
Blanchard and Bossier (La.), Washington (D. C.-Md.), Natchez and 
Vicksburg (Miss.), Berne, Edwards, Malone, Moira, Oneonta, Oswe- 
gatchie, Sidney, and Stark (N. Y.), Belhaven, Bimyon, and Plymouth 
(N. C), Berryville, Gerrardstown, and Martinsburg (W. Va.) quad- 
rangles. 
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OENTRAL DIVISION. 



ZCBLD wo&r. 



Swnmary. — ^During the season topographic mappmg was carried 
on in Illinois, Indiana, Iowa, Kentucky, Michigan, Minnesota, Mis- 
souri, Ohio, and Wisconsin. The work comprised the completion of 
the survey of 25 quadrangles and of the resurvey of 7 quadrangles, in 
addition to which 19 quadrangles were partly surveyed and 3 were 
partly resurveyed. The total new area mapped was 5,208 square 
miles, for publication on the scale of 1 : 62,500; and the area resur- 
veyed was 935 square miles, for publication on the scale of 1 : 62,500. 
In connection with this work 1,971 miles of primary levels were run 
and 454 permanent bench marks were established. 

Primary traverse was carried on at different times by six parties, 
the work being distributed over portions of Illinois, Iowa, K!entucky, 
Michigan, Minnesota, and Wisconsin. The total area covered by the 
primary control was about 4,000 square miles, of which 3,600 square 
miles was controlled by primary traverse, 958 linear miles of primary 
traverse being run and 84 permanent marks set. Five triangulation 
stations were occupied and 4 marked. The result of this work was 
to make control available in 50 quadrangles. 



Topographic gurveys in central division from July /, 1914^ to June SO, 19U 
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Illinois. — ^The governor of Illinois allotted $9,000 for the continu- 
ation of cooperative topographic surveys in Illinois and the United 
States Geological Survey allotted an equal amount. The survey of 
the Coulterville and Equality quadrangles and of the Illinois portions 
of the Shawneetown, Birds, Fords Ferry, and Qolconda quadrangles 
in Perry, Randolph, St. Clair, Washington, Qallatin, Hardin, Pope, 
Saline, Crawford, and Lawrence coimties was completed, and that of 
the Brownfield quadrangle, in Johnson, Massac, and Pope coimties, 
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was begun by C. W. Goodlove, Fred Qraflf, jr., Gilbert Yomig 
J. A, Duck, R. G. dinite, R. M. Herrington, and W. S. Gehres, tk 
total area mapped being 539 square miles, for publication on tiie scak 
of 1 : 62,500, with a contour interval of 20 feet. For the control <rf 
the Brownfield, Morris, Birds, Good Hope, Paducah, WoodhuH, 
Quincy, Orion, Alexis, Augusta, Monmouth, Meredosiay La Haipe, 
Moimt Sterling, Camp Point, Griggsville, Pittsfield, and Barry quad- 
rangles, in Johnson, Massac, Pope, Grundy, Kendall, Crawford, Law- 
rence, MoDonough, Warren, Henry, Enox, Mercer, Adams, Pike, 
Rock Island, Brown, Schuyler, Hancock, Cass, Fulton, Henderson, 
Morgan, Scott, and Greene coimties, S. R. Archer, E. C. Bibbee, 
G. W. Lucas, and R. G. Clinite ran 461 miles of primary levels and 
established 135 permanent bench marks. For the control of the 
Augusta, Beardstown, Good Hope, Lomax, Oquaka, Momnoutii, 
Meredosia, La Harpe, Rushville, Eirkland, Wilmington, Sycamore, 
Shabbona, Quincy, Mount Sterling, Morris, Liberty, EarlvUle, Dwight, 
Camp Point, and Yorkville quadrangles, in Adams, Brown, Schuyler, 
Hancock, Cass, Fulton, McDonough, Warren, Henderson, Pike, Scott, 
Morgan, Ogle, Dekalb, Boone, Winnebago, Will, Kankakee, Kane, 
Lee, Grundy, Kendall, La Salle, and Livingston counties, E. L 
McNair ran 373 miles of primary traverse and set 31 permanent 
marks. 

Indiana. — ^The mapping of the Lidiana portions of the Uniontown 
and Henderson quadrangles, in Posey and Vanderburg coimties, was 
completed by C. W- Goodlove, W. S. Gehres, and R. M. Herrington, 
the area mapped being 148 square miles, for publication on the scale 
of 1 : 62,500, with a contovu: interval of 20 feet. For the control of 
these areas S. R. Archer and Marvin Lee ran 61 miles of primary 
levels and established 13 permanent bench marks. The survey of the 
Indiana portion of the Birds quadrangle, in Knox and Sullivan 
counties, was completed by Fred GraflF, jr., the area mapped being 
30 square miles, for pubUcation on the same scale as the Illinois 
portion. The mapping of the Indiana portion of the Three Rivers 
quadrangle was completed by L. L. Lee and H. E. Bumey, the area 
mapped being 13 square miles, for publication on the same scale as 
the Michigan portion. 

lovxi. — ^The State geologist allotted $1,750 for the continuation of 
cooperative topographic surveys in Iowa and the Federal Survey 
allotted an equal amount. The survey of the Boone quadrangle, 
in Boone, Hamilton, and Webster coimties, was completed, and that 
of the Chariton quadrangle, in Lucas, Marion, and Warren counties, 
was begun by W. L. Miller, the area mapped being 119 square miles, 
for pubUcation on the scale of 1 : 62,500, with a contour interval of 
20 feet. For the control of the Chariton quadrangle, and also of the 
MelrosOi Attica, Hiuneston, New Virginia, and Albia quadrangles, 
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in Lucas, Marion, Warren, Appanoose^ Wayne, Clarke, Monroe, and 
Mahaska counties, E. L. McNair ran 82 miles of primary traverse and 
set 13 permanent marks. 

Kentucky. — ^The Kentucky Geological Survey allotted $10,000 for 
the continuation of cooperative topographic surveys in Kentucky 
and the United States Geological Survey allotted an equal amount. 
The resurvey of the LaynesviUe and Inez quadrangles, in Floyd, 
Johnson, Lawrence, Martin, and Pike counties, and of the Kentucky 
portion of the Naugatuck, Hurley, Matewan, and Williamson quad- 
rangles, in Lawrence, Pike, and Martin counties, was completed, and 
that of the Kentucky portion of the Regina quadrangle, in Pike 
County, was begun by J. R. Eakin, E. L Ireland, C. P. McKinley, 
J. M. Rawls, Howard Clark, S. A. Judson, W. A. Reiter, F. W. 
Famsworth, G. W. Lucas, W. S. Gehres, Klett McKinley, and Sylvan 
Price, the area mapped being 913 square miles, for publication on 
the scale of 1 : 62,500, with a contour interval of 50 feet. For the 
control of the LaynesviUe, Hurley, Matewan, Naugatuck, Regina, 
and ^miiamson quadrangles S. R. Archer and Mr. Lucas ran 168 
miles of primary levels and established 47 permanent bench marks. 
For the control of the Kuttawa quadrangle and of the Kentucky 
portions of the Fords Ferry, Golconda, and Smithland quadrangles, 
in Crittenden, Livingston, Marshall, Cracken, and Tri^ counties, 
J. H. Wilson ran 89 miles of primary traverse and set 6 permanent 
marks, and for the control of the Paintsville and Goodloe quad- 
rangles, in Breathitt, Magoffin, Johnson, Moi^an, Lawrence, and 
Floyd counties, C. L. Nelson occupied 5 triangulation stations and 
marked 4. 

iKchigan. — For the continuation of cooperative topographic sur- 
veys in Michigan the State geologist allotted $2,500 and the United 
States Geological Survey allotted an equal amount. The survey of 
the St. Charles quadrangle and of the ]Kfichigan portion of the Three 
Rivers quadrangle, in Midland, Saginaw, and St. Joseph counties, 
was completed by C. L. Sadler, L. L. Lee, and H. E. Bumey, the 
area mapped being 273 square miles, for publication on the scale of 
1 : 62,500, with contour intervals of 6 and 20 feet. For the control 
of the Perrington, Elsie, Chesaning, and Saginaw quadrangles, in 
Bay, Clinton, Gratiot, Saginaw, and Shiawassee counties, J. H. 
Wilson ran 151 miles of primary traverse and set 14 permanent 
marks. 

Mitmesoia. — ^The State drainage engineer of Minnesota allotted 
$4,500 for the continuation of cooperative topographic surveys in 
that State and the United States Geological Survey allotted an equal 
amount. The survey of the Aitkin, Pelican Rapids, and Wealthwood 
quadrangles, in Aitkin, Becker, Clay, and Ottertail counties, was 
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completed, and tliat of the Brainerd quadrangle, in Crow YTn^ 
Cotmty, was b^on by F, B, Barrett, J. BL Wilson, E. L. Hain, and 
L. B. Roberts, the area mapped being 454 square miles, for publi- 
cation on the scale of 1 : 62,500, with a contour interval of 10 feet. 
(See also Wisconsin, p. 119.) 

Missouri. — ^For the continuation of cooperative topographic sur- 
veys in Missouri the State geologLst allotted $5,221.74 and the United 
States Geological Survey allotted an equal amount. The survey of 
the Neosho and Eminence quadrangles, in McDonald, Newton, and 
Shannon counties, was completed by C. O. Anderson, R. L. Harrison, 
F. W. Hughes, J. M. Rawls, G. W. Lucas, R. H. Randall, W. F. Hicks, 
and R. M. Herrington, the area mapped being 477 square miles, for 
publication on the scale of 1:62,500, with a contour interval of 20 
feet. For the control of these areas and of the BandyviUe, Low 
Wossie, UpaUka, Puxico, Grandin, Greenbrier, Hendrickson, Advance, 
Cape Girardeau, and Morley quadrangles, in Oregon, Shannon, Carter, 
Ripley, Butler, Wayne, Stoddard, Bollinger, Cape Girardeau, and 
Scott counties, G. W. Lucas and E. C. Bibbee ran 300 miles of primary 
levels and established 86 permanent bench marks. Tlie resurvey 
of the Sturgeon quadrangle, in Audrain, Boone, Howard, and Ran- 
dolph counties, was completed by C. G. Anderson and W. L. MUlar, 
the area mapped being 22 square miles, for pubUcation on the scale of 
1 : 62,500, with a contour interval of 20 feet. 

In addition to the cooperative work, the mapping of the ifissouri 
portion of the Eammswick quadrangle, in Jefferson and St. Louis 
coimties, was completed by F. W. Hughes, R. H. Randall, and W. F. 
Hicks, the area mapped being 67 square miles, for pubUcation on the 
scale of 1 : 62,500, with a contour interval of 20 feet. 

Ohio. — ^For the continuation of cooperative topographic surveys 
in Ohio the governor allotted $35,000 and the United States Geological 
Survey allotted $10,000. The survey of the Mechanicsburg, Green- 
field, Milford Center, Octa, Xenia, Sabina, Morrow, Hillsboro, Sar- 
dinia, and Batavia quadrangles and of the Ohio portions of the 
Lawrenceburg, Richmond, Harrisoi), Lynn, and Portland quad- 
rangles, in Adams, Brown, Butler, Champaign, dark, Darke, High- 
land, Hamilton, Preble, Logan, Madison, Mercer, Union, Fayette, 
Ross, Clinton, Greene, Warren, and Clermont counties, was com- 
pleted, and that of the West Union, Piketon, and Bainbridge quad- 
rangles and of the Ohio portions of the Georgetown and liberty 
quadrangles, in Adams, Brown, Butler, Preble, Kghland, Pike, and 
Ross counties was begun, the total area mapped being 2,818 square 
miles for pubUcation on the scale of 1 : 62,500, with contour intervals 
of 10 and 20 feet. This work was done by J. H. Jennings, A. B. 
Searle, Gilbert Young, Fred Graff, jr., R. L. Harrison, E. L. Hain, 
J. A. Duck, J. H. Wilson, F. B. Barrett, M. A. Roudabush, S. L. Parker, 
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E. C. Burt, R. M. WUcoxon, Howard Clark, W. A. Reiter, H. E. 
Bumey, W. S. Gehree, and S. A. Judson. For the control of these 
areas and of the Piketon and Roxabell quadrangles and the Ohio 
portions of the Bethel, Maysville, Momingview, and Liberty quad- 
rangles, in Pike, Butler, Ross, Brown, Preble, Hamilton and Cler- 
mont counties, F. L. Whaley, J. M. Perkins, Mr. Parker, S. R. Archer, 
and E. C. Bibbee ran 796 miles of permanent levels and established 
129 permanent bench marks. 

Wisconsin. — For the beginning of cooperative topographic surveys 
in Wisconsin the State geologist allotted $4,0d0 and the United States 
Geological Survey allotted an equal amount. The survey of the 
Neshkoro and Ripon quadrangles, in Fond du Lac, Green Lake, Mar- 
quette, Winnebago, and Waushara counties and of the Wisconsin 
portion of the Old Superior quadrangle, in Douglas County, was 
begun by L. L. Lee, L. B. Roberts, and R. M. Herrington, the area 
mapped being 198 square miles, for pubUcation on the scale of 
1 : 62,500, with a contour interval of 20 feet. For the control of 
these areas E. C. Bibbee and J. M. Perkins ran 173 miles of primary 
levels and estabhshed 44 permanent bench marks, of which 11 miles 
and 2 marks were in Minnesota. For the control of these areas and 
of the Fisk, Chaffey, Ripon, Rockmont, Oshkoeh, Carlton, Poy Sippi, 
Montello, Spring Lake, Portage, Cambria, and Fox Lake quad- 
rangles in Fond du Lac, Portage, Coliunbia, Dodge, Winnebago 
Doug^, Green Lake, Marquette, Waushara, Outagamie, and Wau- 
paca counties. Wis., and Carlton and St. Louis counties, Minn., 
E. L. McNair ran 263 miles of primary traverse and set 20 permanent 
marks, of which 12 miles and 1 mark were in Minnesota. 

In addition to the cooperative work the survey of the Wilton quad- 
rangle in Monroe County was completed by R. T. Evans, O. H. Nel- 
son, D. H. Watson, and J. M. Perkins, tiie area mapped being 72 
square miles, for publication on the scale of 1 : 62,500, with a con- 
tour interval of 20 feet. For the control of this area Mr. Perkins 
ran 12 miles of primary levels. 

OFTXOS WORK, 

The drafting of the following sheets was completed: Birds, HI.- 
Ind.; Coulterville and EquaUty, HI.; Shawneetown, lU.-Ky.; Hender- 
son and Union town, Ind.-Ky.; Boone, Iowa; Inez, Layneeville, and 
Viigie, Ky.; St. Charles, l«Cch.; Three Rivers, Mich.-Ind.; Aitkin, 
Pelican Rapids, and' Wealthwood, Minn.; Kimmswick, Mo.-Hl.: 
Neosho and Sturgeon, Mo.; Batavia, Greenfield, Mechanicsburg, 
Milford Center, Morrow, Octa, Sabina, St. Paris, and Xenia, Ohio; 
Wilton, Wis. 

Progress in the drafting of additional sheets was made as fol- 
lows; Brownfield, Dl.-Ky., 10 per cent; Fords Ferry, Hl.-Ky., 9 per 
cent; Oolconda, Iil.-Ky., 32 per cent; Chariton, Iowa, 25 per cent; 
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Brainerd; Miim., 30 per cent; Eminence, Mo., 70 per cent; Slkboro, 
Ohio, 70 per cent; Sardinia, Ohio, 56 per cent; Old Superior, Wis.- 
Minn., 35 per cent. 
The following computations and adjustments were made: 
Primary-level circuits were adjusted for the Birds, Brownfidd, 
Camp Point, EquaUty, Oood Hope, La Harpe, Lomax, Meredoeia, 
Morris, Paducah, Pittsfield, Quincy, Shawneetown, and Sparta (IIL), 
Alzey and Evans ville (Ind.), Hurley, Inez, Laynesville, andMatewan 
(Ky.), Advance, Eminence, Neosho, Salem, and Sinkin (Mo.), Bain- 
bridge, Batavia, Bethel, Hillsboro, Lawrenceburg, Morrow, Piketon, 
Portland, Richmond, Roxabell, and Sabina (Ohio), Old Superior and 
Wilton (Wis.) quadrangles. 

Geographic positions were computed for the Augusta, Beardstown^ 
Camp Point, Qood Hope, La Harpe, Liberty, Lomax, Meredoeim) 
Monmouth, Morris, Mount Sterling, Oquawka, Quincy, Rushville, 
and Shabbona (HI.), Attica and Chariton (Iowa), Chesaning, Elsie, 
and Perrinton (Mich.), Eminence, Knobnoster, Neosho, Odessa, and 
Warrensburg (Mo.), Cambria, Fisk, Fox Lake, Montello, Neshkoro, Old 
Superior, Oshkosh, Portage, Poy Sippi, Ripon, and Spring Lake (Wis,) 
quadrangles. 

ROCKY MOUNTAIN DIVISION. 
FIELD WOHK. 

Swmmary. — ^During the season topographic mapping was carried on 
in Colorado, Montana, Nebraska, New Mexico, Oklahoma, South 
Dakota, Texas, and Wyoming, and in a small area in Minnesota. 
This work comprised the completion of the survey of 10 quad- 
rangles and 1 special area and the resurvey of 2 quadrangles and 
1 special area, in addition to which 10 quadrangles and 2 special 
areas were partly surveyed and 1 special area was partly resurveyed. 
The total new area mapped was 3,855 square miles, 3,247 square 
miles for pubUcation on the scale of 1 : 125,000, 429 square miles 
for publication on the scale of 1 : 62,500, 149 square miles for 
publication on scale of 1:31,680, and 30 square miles for publi- 
cation on the scale of 1 : 12,000. The total area resurveyed was 
526 square miles, 484 square miles for pubUcation on the scale of 
1 : 62,500, and 42 square miles for pubUcation on the scale of 1 : 24,000. 
In addition the map of 1 quadrangle was revised and that of 1 quad- 
rangle was partly revised, the area covered being 1,215 square xniles. 
In connection with this work 2,179 miles of primary levels were run 
and 592 permanent bench marks were established. 

Primary traverse and primary triangulation were carried on at 
different times by 7 parties, the work extending over portions of 
Colorado, New Mexico, Oklahoma, Texas, and Wyoming. The total 
area covered by this primary control was about 15,400 square miles. 
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of which 1,440 square miles was controlled by primary traverse, 662 
miles being run and 196 permanent marks set. Ninety triangulation 
stations were occupied and 56 marked. This work made control 
available in 60 quadrangles. 

Topographic surveys in Rocky Mountain divisionfrom July /, 1914^ to June SO, 1915. 
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Arizona. — (See New Mexico, p. 123.) 

OoloTodo. — ^The mapping of the Craig quadrangle, in Moffat County, 
and the San Luis Lake special area, in Alamosa County, was com- 
pleted, and that of the Naturita quadrangle, in Montrose and San 
Miguel counties, was begun by C. L. Nelson, C. W. Rowell, J. H. 
WJke, C. T. Moore, R. W. Berry, E. P. Davis, BasU Duke, and R. R. 
Monbeck, the area mapped being 736 square miles, 635 square miles 
for publication on the scale of 1:125,000, with a contour interval of 
100 feet, and 101 square miles for pubUcation on the scale of 1 :31,680, 
with a contour interval of 5 feet. For the control of these areas and 
of the Coventry and Montrose quadrangles, in Montrose, San Miguel, 
Ouray, Gunnison, and Hinsdale coimties, J. R. Ellis, Mr. Mon- 
beck, R. W. Burchard, Mr. Rowell, and Mr, Moore ran 487 miles of 
primary levels and established 131 permanent bench marks, and 
for the control of the Naturita quadrangle C. F. Urquhart occupied 
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8 triangulation stations and permanently marked 9. The survey of 
the Creede quadrangle, lying partly in the San Juan, Cochetopa, and 
Rio Grande national forests, in Mineral, Rio Grande, and Saguache 
counties, was completed, and that of the Del Norte and Home quad- 
rangles, lying partly in the Rio Grande, Cochetopa, Arapahoe, and 
Colorado national forests, in Alamosa, Jackson, Larimer, Rio Grande, 
and Saguache counties, was begun by Mr. Duke, C. A. Ecklund, R. C. 
Seitz, ComeUus Schnurr, and C. C. Holder, the area mapped being 
703 square miles, for pubUcation on the scale of 1:125,000, with a 
contour interval of 100 feet. Of ihis area 324 square miles is in the 
national forests. For the control of the Home quadrangle Mr. Eck- 
lund and JKoscoe Reeves ran 65 miles of primary levels and established 
21 permanent bench marks. For the control of the Del Norte, Glen- 
wood Springs, Eremmling, Home, Pagoda, Rabbit Ears Peak, Ea^e, 
Leadville, Leon Peak, Mount Powell, Snow Mass Mountain, Gateway, 
Delta, Livennore, Grand Junction, Pinon Valley, Cameo, and De 
Beque quadrangles, Colorado, and the Sherman quadrangle, Wyo- 
ming, lying partly in the Leadville, Holy Cross, Sopris, Arapahoe, 
Colorado, Routt, White River, Gunnison, and Battlement national 
forests, in Eagle, Garfield, Rio Blanco, Routt, Grande, Jackson, 
Delta, Mesa, Moffat, Lake, Peak, Larimer, Summit, Chaffee, Pitkin, 
and Gunnison counties, Colo., and Albany and Laramie counties, Wyo^ 

C. F. Urquhart, C. B. Kendall, and Mr. Ellis occupied 51 triangula- 
tion stations (1 in Wyoming) and marked 26. 

The roads in the Mesa Verde National Park were located on the 
administrative map of the park by C. L. Nelson for the Department 
of the Interior, all the expenses of the work being borne by the 
Department. 

Minnesota. — (See South Dakota, North Dakota, and Minnesota, 
p. 124.) 

Montana. — ^The survey of the unmapped portion of the Nashua 
quadrangle, in Dawson and Valley counties, was completed, and that 
of the unmapped portion of the Nameless quadrangle, in Valley 
County, was begun by R. C. Seitz, the area mapped being 50 square 
miles, for pubUcation on the scale of 1 : 62,500, with a contour interval 
of 20 feet. The portions of these quadrangles lying in the Fort Peck 
Indian Reservation were mapped by the Greneral Land Office. The 
survey of the unmapped portion of the Heart Butte quadrangle, 
lying partly in the Lewis and Clark National Forest, in Flathead and 
Teton counties, was completed by R. T. Evans, O. H. Nelson, and 

D. H. Watson, the area mapped being 389 square miles, for pubUca- 
tion on the scale of 1 : 125,000, with a contour interval of 100 feet, 
153 square miles being in the national forest. The remainder of this 
quadrangle, lying in the Blackfeet Indian Reservation, was mapped 
by the Qeneral Lapd Office. (See also Idaho-Montana, p. 127.) 
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Nebrtuika, — ^For the control of the Stella and Falls City quadrangles 
in Richardson County, S. H. Birdseye ran 13 miles of primary levels 
and established 2 permanent bench marks. 

New Mexico. — Thib mapping of the Tularosa and Tres Hermanos 
quadrangles, in Dona Ana, Otero, Socorro, and Lincoln counties, was 
completed, and that of the Reserve quadrangle, lying partly in the 
Socorro National Forest, in Socorro County, was begun by R. C. 
Seitz, C. C. Gardner, S. T. Penick, C. C- Holder, and D. H, Watson, 
the total area mapped being 1,238 square miles, for pubUcation on 
the scale of 1:125,000, with contour intervals of 50 and 100 feet. 
Of this area 462 square miles was in the national forest. For the 
control of these areas and of the Koehler, Soudders, Magdalena, 
Leura Springs, Datil, MogoUon, and Nutrioso quadrangles, in Sierra, 
Colfax, and Socorro counties, N. Mex., and Apache and Greenlee 
counties, Ariz., Mr. Holder and R. W. Burchard ran 712 miles of 
primary levek and established 186 permanent bench marks, of which 
23 miles and 6 marks were in Arizona. For the control of the Koehler 
quadrangle Mr. Ellis occupied 10 triangulation stations and perma- 
nently marked 8. The resurvey of the T3rrone special area, in Grant 
County, was completed, and that of the MogoUon special area, in 
Socorro County, was begun by B. A. Jenkins and R. W. Berry, the 
area mapped being 42 square miles, for publication on the scale of 
1 : 24,000, with a contour interval of 26 feet. The map of the Doming 
quadrangle, in Luna County, was revised by E. P. Davis, the area 
covered by this revision being 1,009 square miles, for publication on 
the scale of 1 : 125,000, with a contour interval of 100 feet. (See also 
Arizona, p. 131.) 

Ncrfh Dakota. — (See South Dakota, North Dakota, and Minnesota, 
p. 124.) 

Oklahoma. — ^The director of the Oklahoma Geological Survey 
allotted $1,000 for the continuation of cooperative topographic 
surveys in that State and the United States Geological Survey allotted 
an equal amount. The survey of the Forakcr quadrangle, in Osage 
County, was completed by S. T. Penick and R. R. Monbeck, the area 
mapped being 83 square miles, for publication on the scale of I : 62,500, 
with a contour interval of 25 feet. The resurvey of the Kiefer and 
Bristow quadrangles, in Creek, Tulsa, and Okmulgee coimties, was 
completed by R. T. Evans, Mr. Penick, C. C. Gardner, R. H. Reineck, 
Mr. Monbeck, A. O. Burkland, D. H. Watson, and C. R. Fisher, the 
area mapped being 484 square miles, for publication on the scale of 
1 : 62,500, with a contour interval of 25 feet. For the control of 
these areas Mr. Fisher and Mr. Monbeck ran 160 miles of primary 
levels and established 48 permanent bench marks, and C. B. Kendall 
and Mr. Fisher ran 94 miles of primary traverse and set 13 perma- 
nent marks. The cooperative funds being insufficient to cover the 
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completion of the mapping of these areaS; the additional expenses were 
borne by the Federal Survey. 

In addition to the cooperative work the revision of the map of the 
Hominy quadrangle, in Osage, Pawnee, Tulsa, and Creek counties, 
was completed by R. W. Berry, the total area covered by this revision 
being 206 square miles, for pubUcation on the scale of 1 : 125,000, 
with a contour interval of 60 feet. 

South Dakota, North Dakota, and Minnesota. — ^For the control of 
the White Rock quadrangle, in Roberts Coimty, S. Dak., Richlimd 
County, N. Dak., and Traverse County, Minn., A. J. Eavanagh ran 
12 miles of primary levels and established 4 permanent bench marks, 
of which 9 miles and 2 marks were in Minnesota and 3 miles and 2 
marks in South Dakota. 

Texas. — For the cooperative topographic survey of Harris County 
the county allotted $35,000 and the United States Geological Survey 
allotted $5,000. The mapping of the Erin, Deepwater, and Rice 7J- 
minute quadrangles was begun by C. H. Birdseye, B. A. Jenkins, 
W. B. Lewis, E. R. Bartlett, O. H. Nelson, J. H. Wilke, T. P. Pendle- 
ton, and F. A. Danforth, the area mapped being 48 square miles, for 
publication on the scale of 1 : 3 1,680, with a contour interval of 5 feet 
For the control of these quadrangles and of the Settegast, VoHner, 
Hillendahl, Missouri City, Pearland, Strang, Almeda, Clodine, Barker, 
Katy, Swanson, Cypress, Ashford, Hockley, Rose Hill, Waller, Num- 
ber Two, Louetta, Spring, Humble, Aldine, Eliber, Pauli, Huffinan, 
Crosby, Hermaston, Fauna, and Stuebner quadrangles, E. L. Mo- 
Nair and W. F. Hicks ran 470 miles of primary traverse and set 147 
permanent marks, and R. R. Monbeck ran 281 miles of primary levels 
and established 89 permanent bench marks. 

In addition to the cooperative work, the mapping of the Henrietta 
quadrangle, in Clay, Archer, and Wichita counties, was begun by 
C. A. Ecklund and A. O. Burkland, the total area mapped being 21 
square miles, for publication on the scale of 1 : 62,500, with a contour 
interval of 25 feet. For the control of this area and of the Walter 
quadrangle, in Clay and Wichita counties, Roscoe Reeves ran 141 
miles of primary levels and established 38 permanent bench marks, 
and for the control of these areas and of the Archer City and Eschite 
quadrangles, in Archer, Wichita, and Wilbarger counties, J. R. Ellis 
and Mr. Ecklund occupied 18 triangulation stations and marked 12. 
The mapping of the Sabine and Trinity River projects, in Wood, 
Smith, Dallas, Ellis, and Kaufman counties was commenced by C. H. 
Birdseye, B. A. Jenkins, W. B. Lewis, E. R. Bartlett, and R. R. Mon- 
beck, the area mapped being 30 square miles, for publication on the 
scale of 1 : 12,000, with a contour interval of 2 feet. For the contrd 
of these areas E. L. McNair, Mr. Birdseye, and Mr. Monbeck ran 166 
miles of primary levels and established 48 permanent bench marks, 



Digitized by 



Google 



TOPOGRAPHIC BBANCH. 125 

and Mr. McNair ran 98 miles of primary traverse and set 36 perma- 
nent marks. 

Wyoming. — The mapping of the Blue Mesa and Saddleback Hills 
qiiadrangles, in Carbon, Hot Springs, and Washakie counties, was 
completed by R. H. Reineck, C. C. Gardner, S. T. Penick, and C. R. 
Fisher, the total area mapped being 275 square miles, for publication 
on the scale of 1 : 62,600, with a contour interval of 25 feet. The 
mapping of the Moorcroft quadrangle, in Crook and Weston counties, 
was b^un by Messrs. Gardner, Reineck, and Fisher, the area mapped 
being 282 square miles, for pubUcation on the scale of 1 : 125,000, 
with a contour interval of 60 feet. For the control of these areas 
Mr. Fisher and G. R. Ruby ran 142 miles of primary levels and estab- 
lished 25 permanent marks. 

OmOX WOAK. 

The drafting of the following sheets was completed: Craig, Creede, 
and San Luis Lake, Colo.; Heart Butte and Nashua, Mont.; Deming 
(revision), N. Mex.; Tres Hermanos, Tularosa, and T3rrone special, 
N. Mex.; Bristow, Foraker, and Kiefer, Okla.; Claremore and Hominy 
(revision), Okla.; Mission, Sabine River, San Juan, and Trinity River, 
Tex.; Bhie Mesa and Saddleback Hills, Wyo. 

Progress in the drafting of additional sheets was made as follows: 
Del Norte, Colo., 18 per cent; Home, Colo., 7 per cent; Naturita, Colo., 
22 per cent; Nameless, Mont., 83 per cent; Moorcroft, Wyo., 8 per 
cent. 

The following computations and adjustments were made: 

Primary-level circuits were adjusted for the Nutrioso (Ariz.- 
N. Mex.), Coventry, Del Norte, Home, Hooper, La Jara, Lay, Montrose, 
Naturita, Saguache, and Silesia (Colo.), Dodson and Hays (Mont.), 
Datil, Tres Hermanos, Koehler, Luera Springs, Magdalena, Ojo 
Caliente, Patterson, Reserve, Shiprock, Soudders, Pineville, and 
Tularosa (N. Mex.), Blue Butte and Elbowoods (N. Dak.), Nuyaka 
(OUa.), Archer City, Eschite, Henrietta, Walter, Almeda, Deep- 
water, Erin, Missouri City, Pearland, Rice and Strang, and the 
WHs Point and Mineola (Sabine River project) and Dallas and 
Kaufman (Trinity River project) (Tex.), Thermopolis and Widdow- 
field (Wyo.) quadrangles. 

Geographic positions were computed for the Del Norte, Grand 
Junction, Eagle, Glenwood Springs, Erenmding, LeadviUe, Leon 
Peak, Naturita, Meeker, Mount Jackson, Mount Powell, Pagoda, 
Rabbit Ears Peak, DeBeque, Delta, Gateway, Palisades, Rifle, and 
Snow Mass Mountain (Colo.), Koehler (N. Mex.), Bristow and Kiefer 
(Okla.), Almeda, Archer City, Eschite, Henrietta, Bonham, Dallas 
(Trinity River project). Wills Point (Sabine River project), Almeda, 
Deepwater, Erin, Missouri City, Paris, Pearland, PetroHa, Rice, 
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Strang, Webster, Barker, Godme, Cypress, HiUendahl, Eaty, )& 
sonri City, Swanson, VoUner, Aldine, Ashford, Hockley, Ixmeit^ 
Rose Hill, Spring, and Waller (Harris County) (Tex.) qoadrangleB. 

NOBTHWESTEBN DIVISION. 
ITBLD WORBL 

Summary. — ^During the season topographic mapping was earned 
on in Idaho, Oregon, and Washington and in a small area in Mon- 
tana. This work comprised the completion of the survey of 10 
quadrangles and the partial survey of 10 quadrangles. Tlie total 
jiew area mapped was 4,008 square miles; 2,974 sqiiare miles for 
pubUcation on the scale of 1 : 125,000; 870 square miles for publication 
on the scale of 1 : 62,500; and 164 square miles for pubUcation on the 
scale of 1 : 31,680. In connection with this work 747 miles of primary 
levels were nm and 202 permanent bench marks were established. 
In addition, profile surveys were made of portions of 5 rivers, the 
distance traversed being 262 Unear miles for pubUcation on the scale 
of 1 : 31,680. 

Primary triangulation and primary traverse were carried on at dif- 
ferent times by five parties in portions of Idaho, Montana, Oregon, 
and Washington. The total area covered by this primary control was 
about 7,200 square miles, of which about 575 square miles was con- 
troUed by primary traverse, 149 miles being run and 40 permanent 
marks set. Sixty-five triangulation stations were occupied and 58 
permanently marked. This work made control available in 23 
quadrangles. 

Topographic surveys in northwestern division from July 1, 1914^ to June SO, 1915. 
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Idaho, — ^The mapping of the Henry and Portneuf quadrangles, in 
Bannock County, was completed, and that of the Mink Creek quad- 
rangle, lying partly in the Cache National Forest, in Bannock, Bear 
Lake, and Franklin counties, was begun by Albert Pike, J. L. Lewis, 
and C. G. Anderson, the area mapped being 563 square nules, 351 
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square infleB for publication on the scale of 1 '.62,500, with a contour 
interval of 60 feet, and 212 square miles for publication on the scale 
of 1 : 125,000, with a contour interval of 100 feet. Of this area 80 
square miles was in the national forest. For the control of these 
areas and of the Soda Springs quadrangle, in Bannock and Bear 
Lake coimtiesy F. L. Whaley ran 178 miles of primary levels and 
established 35 permanent bench marks. For the control of these 
areas, and of the Malad City and Sterrett quadrangles, and the 
south half of the Ammon quadrangle, in Bannock, Bingham, and 
Oneida counties, H. H. Hodgeson and T. M. Bannon occupied 22 
and marked 21 triangulation stations. A profile survey of Snake 
River was conmienced by C. G. Anderson, the distance traversed 
being 48 linear miles in Madison County. In connection with this 
work 2 square miles covering a power site were surveyed. 

Idaho- Montana. — The mapping of the Avery quadrangle, lying 
partly in the Lolo, Cabinet, St. Joe, and Coeur d'Alene national 
forests, in Shoshone County, Idaho, and Mineral and Sanders counties, 
Mont., was completed, and that of the St. Regis quadrangle, lying 
partly in the St. Joe, Lolo, and Cabinet national forests, in the same 
counties, was begun by J. E. Blackburn, the total area mapped 
being 240 square miles, for publication on the scale of 1:125,000, 
with a contour interval of 100 feet. Of this area 178 square miles 
is in the national forests and 118 square miles in Montana* In 
connection with the mapping of the Avery quadrangle 5 square 
miles of the map of the Coeur d'Alene National Forest was revised. 
For the control of the Salmon, Noble, Gibbons Pass, Vin^ar Hill, 
Caste, Rabbit Foot, May, Custer, Bay Horse, Mackay, and Hailey 
quadrangles, lying partly in the Bitterroot, Selway, Beaveihead, 
Salmon, Lemhi, Idaho, Sawtooth, Nez Perce, and GialUs national 
forests, in Lemhi and Custer counties, Idaho, and Ravalli and Beaver- 
head counties, Mont., T. M. Bannon occupied 43 triangulation sta- 
tions (3 in Montana) and marked 37. 

Oregon. — ^For the continuation of cooperative topographic surveys 
in Oregon the State engineer allotted S18,000 and the United States 
Geol(^cal Survey allotted an equal amount. In the survey of the 
Willamette Valley the mapping of the Salem, Corvallis, Lebanon, loul 
Brownsville quackangles, in Benton, Marion, linn, and Polk counties, 
was continued, and that of the Dallas quadrangle, in Polk Coimty^ 
was b^un by Charles Hartmann, Olinus Smith, J. H. Le Feaver, R. B. 
Kilgore, and D. S. Birkett, the total area mapped being 162 square miles 
for publication on the scale of 1 : 3 1,680, with a contour interval of 5 
foet For the control of these areas Mr. Birkett and E. M. Bandli 
ran 82 miles of primary levels imd established 27 permanent bench 
marks. The mapping of the Tualatin and Condon quadrangles, in 
Clackamas, Wasluington, Jefferson, Yamhill, Oilliam, Morrow, Sher-^ 
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man, and Wheeler counties, was completed, and that of the Hilb- 
boro quadrangle, in Columbia, Multnomah, and Washington coun- 
ties, was begun by C. H. Birdseye, Albert Pike, C. Li Sadler, Fred 
Graflf, jr., S. Q. Lundey, O. H. Nelson, and J. H. Le Feaver, the 
total area mapped being 959 square miles, 655 square miles for publi- 
cation on the scale of 1 : 125,000, with a contour interval of 50 feet, 
and 304 square miles for publication on the scale of 1:62,500, wiUi 
a contour interval of 25 feet. For the control of the Condon and 
Hillsboro quadrangles and also of the Twickenham and Heisler quad- 
rangles, in Crook, Jefferson, Wheeler, and Wasco counties, E. M. 
Bandli ran 134 miles of primary levels and established 45 perman^t 
bench marks, and for the control of the Hillsboro quadrangle L. F. 
Biggs ran 79 miles of primary traverse and set 20 permanent marks. 
Profile surveys of portions of Willamette, Umpqua, and White rivers 
were made by Albert Pike and C. P. McKinley, the distance trav- 
ersed being 172 linear miles in Douglas, Lane, and Wasco counties. 
Of this distance 60 miles lies in the Cascade and Umpqua national 
forests. 

In addition to the cooperative work in Oregon, the mapping of the 
Diamond Lake quadrangle in the Crater, Cascade, Paulina, and 
Umpqua national forests, in Douglas, Klamath, Jackson, and Lane 
counties, was completed, and that of the Kerby quadrangle, lying 
partly in the Siskiyou National Forest, in Curry and Josephine coim- 
ties, was begun by J. G. Staack, A. O. BurUand, R. B. Kilgore, 
R. M. Wilson, and John McCombs, the total area mapped being 650 
square miles, for publication on the scale of 1 : 125,000, with a con- 
tour interval of 100 feet. Of this area 600 square miles is in the 
national forests. For the control of this area and of the Diamond 
Peak, Disston, Wendling, and Eugene quadrangles, lying partly in 
the Cascade, Paulina, Santiam, and Umpqua national forests, in 
Douglas, Lane, Klamath, and Linn counties, R. M. Wilson ran 141 
miles of primary levels and established 40 permanent bench marks. 
A profile siunrey of the portion of North Umpqua River in the Diamond 
Lake quadrangle was made by Mr. Kilgore, the distance traversed 
being 42 linear miles, for publication on the scale of 1:48,000, with 
contour intervals of 5 and 25 feet. 

WaahingUm. — For the continuation of coopwative topographic 
siunreys in Washington the State Board of Geological Survey allotted 
$11,500 and the United States Geological Survey allotted an equal 
amoimt. The mapping of the Coyote Rapids, Priest Rapids, and 
Pasco quadrangles, in Benton, Grant, Kittitas, Yakima, Franklin, 
and Walla Walla counties, was completed by H. L. McDonald and 
S. G. Limde, the total area mapped being 816 square miles, 215 
square miles for pubUcation on the scale of 1 : 62,500, with a contour 
interval of 25 feet, and 601 square miles for publication on the scale 
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of 1 : 125,000, with a contour interval of 50 feet. The mapping 
of the Chehalis quadrangle, lying partly in the Rainier National 
Forest, in Lews, Pierce, and Thurston counties, was completed, and 
that of the Prosser quadrangle, in Benton, Klickitat, and Yakima 
counties, was begun by W. O. Tufts, H. L. McDonald, N. E. Ballmer, 
L. V. Fees, John McCombs, and A. L. Wilson, the area mapped being 
616 square miles, for pubUcation on the scale of 1 : 125,000, with 
a contour interval of 50 feet. Of this area 1 i square miles is in the 
national forest. For the control of the Chehalis quadrangle L. F. 
Biggs ran 7 miles of primary traverse and set 3 permanent marks. 
For the control of the Prosser quadrangle and also of the Wallula 
quadrangle, in Benton, Franklin, and Walla Walla counties, D. S. 
Birkett ran 123 miles of primary levels and estabUshed 36 permanent 
bench marks. 

In addition to the cooperative work, for the control of the Mount 
St. Helens and Eatonville quadrangles, lying partly in the C!olumbia 
and Rainier national forests, in Clarke, CowUtz, Lewis, Pierce, 
Skamania, and Thurston counties, Mr. Biggs and C. P. McKinley 
ran 63 miles of primary traverse and sot 17 permanent marks, and 
for the control of the Mount St. Helens quadrangle and also of the 
Kalama quadrangle, in Cowhtz County, Mr. Biggs ran 89 miles of 
primary levels and established 19 permanent bench marks. 

OFFICE wo&x. 

The drafting of the following sheets was completed: Henry and 
Portneuf, Idaho; Avery, Idaho-Mont.; Condon, Diamond Lake, 
North Umpqua River, Tualatin, Umpqua River, White River, and 
Willamette River, Oreg.; Chehalis, Coyote Rapids, Pasco, and 
Priest Rapids, Wash. 

Progress in the drafting of additional sheets was made as follows: 
St. Regis, Idaho-Mont., 33 per cent; Brownsville, Oreg., 15 per cent; 
Corvallis, Oreg., 30 per cent; Dallas, Oreg., 17 per cent; Lebanon, 
Oreg., 37 per cent; Salem, Oreg., 45 per cent. 

The following computations and adjustments were made: 

Primary-level circuits were adjusted for the Bruneau, Portneuf, 
Henry, Lanes Creek, Mink Creek, Mountain Home, Riddle, and Tin- 
dafl (Idaho) ; Brownsville, Condon, CorvalUs, Diamond Lake, Diamond 
Peak, Disston, Heisler, HiUsboro, Lebanon, and Twickenham (Oreg.); 
Ealama, Moimt St. Helens, and St. Helens (Wash.) quadrangles. 

Geographic positions were computed for the Bay Horse, Casto, 
Custer, Dickey, May, Nichoha, Noble, Rabbit Foot, and Vinegar 
HiH (Idaho); Junction, Polaris, Noble, and Salmon (Idaho-Mont.); 
HiDsboro (Oreg.); and Kalama and Moimt St. Helens (Wash.) 
quadrangles. 

7517'— 15 ^9 
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PACIFIC DIVISION. 

riBLD WOSK. 

• 

Summary, — During the season topographic mapping was carried 
on in Arizona, California, Nevada, and Utah. This work comprised 
the completion of the sm^ey of 19 quadrangles and the resurvey 
of 4 quadrangles and 1 special area, in addition to which 4 quadrangles 
were partly surveyed. The map of a partial quadrangle was revised 
to bring it up to date with the new work, the area covered by this 
revision being 210 square miles. The total new area mapped was 
6,161 square miles, 3,641 square miles for publication on the scale of 
1 : 125,000, 995 square miles for publication on the scale of 1 : 62, 500, 
and 525 square nailes for publication on the scale of 1 : 31,680. The 
area resurveyed was 504 square miles, 167 square miles for publication 
on the scale of 1 : 125,000, 299 square miles for pubhcation on the 
scale of 1 : 62,500, and 38 square miles for publication on the scale 
of 1 : 24,000. In connection with this work 787 miles of primary and 
precise levels were run and 167 permanent bench marks were estab- 
lished. In addition, profile surveys were made of 7 rivers, the 
distance traversed being 236 linear miles. 

Primary triangulation was carried on at different times by four 
parties, the work being distributed over portions of California and 
Nevada. The total area covered by this primary control was about 
3,600 square miles, 71 triangulation stations being occupied and 37 
marked. The result of this work was to make control available in 
44 quadrangles. 

Topographic surveys were made in the Territory of Hawaii, cov- 
ering portions of one island (Hawaii). The survey of one 15-ininute 
quadrangle was completed, the area mapped being 19 square miles, 
for pubhcation on the scale of 1 : 31,680, with a contour interval of 
10 feet. 

Topographic surveys in Pacific division from July i, 1914, to June SO, 1915. 
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Arizona. — ^The survey of the Gila Butte and Christmas quadrangles, 
in Maricopa, Gila, and Pinal counties, was completed by T. P. Pen- 
dleton and C. A. Stonesifer, the total area mapped being 290 square 
miles, for publication on the scale of 1 : 62,600, with a contour inter- 
val of 25 feet. In connection with the mapping of the Gila Butte 
quadrangle, the map of the area previously surveyed was revised, the 
total area covered by this revision being 210 square miles, for publi- 
cation on the scale of 1 : 62,500, with a contour interval of 25 feet. 
For the control of the Christmas and Ray quadrangles, in Gila and 
Pinal counties, S. H. Birdseye ran 50 miles of primary levels and 
established 10 permanent bench marks. The mapping of the San 
Simon quadrangle, lying partly in the Chiricahua National Forest, in 
Cochise, Graham, and Greenlee counties, Ariz., and Grant County, 
N. Mex., was completed by F. A. Danforth and Cornelius Schnurr, 
the area mapped being 719 square miles, for pubHcation on the scale 
of 1 : 125,000, with a contour interval of 100 feet. Of this area 
61 square miles is in the national forest and 77 square miles in New 
Mexico. For the control of this area and of the Dimcan, Solomons- 
viDe, San Carlos, Bisbee, and Pearce quadrangles, lying partly in the 
Apache, Chiricahua, Crook, and Gila national forests, in Gila, Cochise, 
Graham, Greenlee, and Pinal coimties, Ariz., and Grant County, 
N. Mex., Mr. Birdseye ran 115 miles of primary levels and estab- 
lished 22 permanent bench marks, all this work being in Arizona. 
(See also New Mexico, p. 123.) 

Cdlifomia. — For the continuation of cooperative topographic sur- 
veys in California the department of engineering allotted $14,000 
and the United States Geological Survey allotted an equal amoimt. 
In continuation of the survey of the San Joaquin Valley the map- 
ping of the Denair, Cressy, Ceres, Crows Landing, Mitchell School, 
Winton, Merced, Hopeton, and Turlock 7i-minute quadrangles and 
of the CopperopoUs 15-minute quadrangle, in Calaveras, Merced, 
Stanislaus, and Tuolunme counties, was completed by A. O. Burk- 
land, H. W. Peabody, A. J. Ogle, J. B. Leavitt, S. H. Birdseye, 
F. A. Danforth, and C. A. Stonesifer, the total area mapped being 
683 square miles, 525 square miles for pubUcation on the scale of 
1 : 31,680, with a contour interval of 5 feet, and 158 square miles for 
publication on the scale of 1 : 62,500, with a contour interval of 
25 feet. For the control of the Crows Landing, Mitchell School, Tur- 
lock, Stevinson, No. VII, No. VIII, No. IX, No. X, Deadman Creek, 
Kearney Peak, Le Grand, Jesbel, Clovis, Chowchilla Slough, Mintum, 
Berendo, Fresno, Friant, Hemdon, Planada, Plainsberg, Sharon, 
Madera, Bridge, No. XV, No. XVI, No. XVII, No. XLK, No. XX, 
No. XXI, Merced, Newman, Ingomar, Owens Creek, Las Garzas 
Creek, San Luis Creek, Mariposa Slough, Salt Slough, Gustine, Volta, 
LoB BanoB, Elgin, Center School, and Daulton 7i'minule quadranglea 
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and the Indian Gulch 15-minute quadrangle, in Madera, Fresno, 
Meiced, Stanislaus, Mariposa, and San Joaquin counties, C. L. Nel- 
son, C. F. Urquhart, and L. F. Biggs occupied 63 triangulation sta- 
tions and marked 32, and for the control of the Copperopolis, Trigo, 
Bachelor Valley, No. VII, No. IX, No. X, Deadman Creek, Owens 
Creek, Indian Gulch, Le Grand, Madera, Berendo, Sharon, Planada, 
Plainsbei^, I-.a Grange, Daulton, Sndling, and Merced Falls quad- 
rangles, in the same counties, Roscoe Reeves and D. S. Birkett ran 
141 miles of primary levels and established 37 permanent bench 
marks. 

In addition to the fimds for regular cooperative surveys in Cali- 
fornia, $2,500 was allotted by the University of California for the 
survey of the Santa Rosa quadrangle, in Napa and Sonoma counties, 
and the United States Geological Survey allotted an equal ajnount. 
The funds from the university were made available in the spring of 
1914, as stated in the previous report, when field work was com- 
menced. During the year the survey of the Santa Rosa quadran^e 
was completed by J. P. Harrison, B. A. Jenkins, and A. J. Ogle, the 
area mapped being 159 square miles, for publication on the scale of 
1 : 62,500, with a contour interval of 25 feet. 

The city of Los Angeles allotted $2,500 for the cooperative topo- 
graphic survey of the Elizabeth Lake quadrangle, lying partly in the 
Santa Barbara National Forest, in Los Angeles and Kern counties, 
and the United States Geological Survey allotted an equal amoimt. 
The mapping of this quadrangle was completed by D. L. Reabum, 
C. P. McKinley, N. E. Ballmer, Roscoe Reeves, and J. W. Muller, 
the total area mapped being 981 square miles, for publication on the 
scale of 1 : 125,000, with a contour interval of 100 feet. Of this area 
221 square miles is in the national forest. The services of Mr. 
Reabum were provided by the city of Los Angeles, by which his 
salary and expenses were paid. In connection with the mapping of 
this quadrangle Mr. Ballmer mapped 44 square miles in the Kramer 
quadrangle, which hes directly east of the Elizabeth Lake area. 

In addition to the cooperative work the survey of the Seiad and 
Sawyers Bar quadrangles, lying partly in the Klamath, Siskiyou, and 
Trinity national forests, in Humboldt, Siskiyou, and Trinity coimties, 
was completed, and that of the Preston quadrangle, in the Klamath 
and Siskiyou national forests, in Del Norte and Siskiyou counties, 
was begun by J. P. Harrison, J. W. Muller, and W. R. Chenoweth, 
the area mapped being 744 square miles, for publication on the scale 
of 1:125,000, with a contour interval of 100 feet. This entire area 
is within the national forests. In connection with the mapping of 
these quadrangles profile surveys of portions of Klamath, Scott, and 
Salmon rivers were made by Messrs. Harrison, Muller, and Chenoweth, 
the distance traversed being 149 linear miles, for publication on the 
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the scale of 1 : 48,000, with contour mtervals of 5 and 25 feet. For 
the control of the Preston quadrangle Mr. Bi^s ran 72 miles of primary 
levels and established 20 permanent bench marks. The resurvey of 
the Mare Island quadrangle was completed by Mr. Leavitt, the area 
mapped being 69 square miles, for pubhcation on the scale of 1 : 62,500, 
with a contour interval of 25 feet. The survey of the Pajaro and 
Morgan Hills quadrangles, in San Benito, Santa Clara, Santa Cruz, 
and Monterey counties, was begun, and that of the Cholame quad- 
rangle, in Fresno, Kern, Kings, Monterey, and San Luis Obispo 
counties was continued by E. P. Davis, J. E. Blackburn, A. T. 
Fowler, H. W. Peabody, A. J. Ogle, Olinus Smith, J. H. Le Feaver, 
N. E. Ballmer, and J. B. Leavitt, the total area mapped being 742 
square miles, 354 square miles for pubhcation on the scale of 1 : 125,000, 
with a contour interval of 100 feet, and 388 square miles for pubhca- 
tion on the scale of 1 : 62,500, with a contour mterval of 25 feet. 
For the control of the Bridgeport, Moimt Lyell, Mount Morrison, and 
Bishop quadrangles, in Mono, Fresno, and Inyo counties, T. P. 
Pendleton and D. S. Birkett ran 73 miles of primary levels and estab- 
lished 20 permanent bench marks. L. F. Biggs completed a precise 
level line across the Tehachapi Pass from Bakersfield to San Pedro, 
143 miles being run and 9 permanent bench marks established in 
order to check elevations previously established so as to determine 
possible earth movement. 

California- Nevada, — ^The mapping of the White Mountain quad- 
rangle, lying partly in the Inyo and Mono national forests, in Mono 
County, Cal., and Mineral and Esmeralda coimties, Nev., was com- 
pleted, the area mapped being 292 square miles, for pubhcation on 
the scale of 1 : 125,000, with a contour interval of 100 feet. Of this 
area 136 square miles is in the national forests, 239 square miles in 
California, and 53 square miles in Nevada. 

Nevada, — ^The resurvey of the Manhattan mining district, in Nye 
County, was completed by A. T. Fowler, the area mapped being 

38 square miles, for pubhcation on the scale of 1:24,000, with a 
contour interval of 25 feet. For the control of this area Mr. Fowler 
occupied 8 triangulation stations and marked 5. For the control of 
the Pioche district, in Lincoln County, and of the Carson Sink and 
Wadsworth quadrangles, in Churchill County, D. S. Birkett and 
T. P. Pendleton ran 151 miles of primary levels and estabhshed 

39 permanent bench marks, of which 7 miles and 1 mark were in 
the Utah portion of the Pioche quadrangle. 

Utah, — ^The survey of the Logan quadrangle, lying partly in the 
Cache National Forest, in Cache, Boxelder, and Rich counties, was 
completed by H. H. Hodgeson, the area mapped being 507 square 
niiles,for pubhcation on the scale of 1 : 125,000, with a contour inter- 
val of 100 feet. Of this area 187 square niiles is in the national 
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forest. In connection with the mapping of the Logan qiiadran^e 
profile surveys of Logan and Blacksmith Fork rivers w&te made by 
Mr. Hodgeson, the distance traversed being 37 linear miles, for publi- 
cation on the scale of 1 : 48,000, with a contour interval of 25 feet 
The resurvey of the Vernal, Wellington, and Castle Gate quadrangles, 
in Uinta and Carbon counties, was completed by E. R. Bartlett and 
ComeUus Schnurr, the total area mapped being 397 square miles — 167 
square miles for publication on the scale of 1 : 125,000, with a con- 
tour interval of 100 feet, and 230 square miles for publication on the 
scale of 1 : 62,500, with a contour interval of 50 feet. For the control 
of the Castle Gate quadrangle Mr. Schnurr ran 42 miles of primary 
levels and established 10 permanent bench marks. (See also Nevada, 
p. 133.) 

Hawaii. — ^To complete the cooperative topographic work began 
under the agreement for the fiscal year 1914 the Territory of Hawaii 
allotted $837.35 and the United States Geological Survey allotted 
$305. The survey of the island of Hawaii was continued, the area 
mapped being 19 square miles, for pubUcation on the scale of 1 : 3 1,680, 
with a contoiu- interval of 1 feet. This work, which was done by A. T. 
Fowler, completed the mapping of the Hilo 15-minute quadrangle. 

OFFICE WORK. 

The drafting of the following sheets was completed: Gila Butte, 
Pearce, and San Simon, Ariz.; Ceres, Copperopolis, Cressy, Crows 
Landing, Denair, Riverbank, Klamath River, Mare Island, Merced, 
Mitchell School, Hopeton, Salmon River, Santa Rosa, Sawyers 
Bar, Scott River, Seiad, Stanislaus River, Turlock, Waterford, and 
Win ton, Cal.; San Francisco and vicinity (revision), Cal.; Man- 
hattan mining district and Yerington mining district, Nov.; Black- 
smith Fork River, Castle Gate, Duchesne River, Green River, Logan, 
Logan River, Uinta River, Vernal, Wellington, and White River, 
Utah. 

Progress in the mapping of additional sheets was made as followB: 
White Moimtain, Cal.-Nev., 70 per cent; Hilo, Hawaii, 74 per cent. 

The following computations and adjustments were made: 

Primary-level circuits were adjusted for the Christmas, Maricopa, 
and Pearce quadrangles (Ariz.), the Nutrioso and San Simon quad- 
rangles (Ariz.-N. Mex.), the Bridgeport, Copperopolis, Elizabeth 
Lake, Moxmt Lyell, and Moimt Morrison quadrangles, and the San 
Joaquin Valley (Cal.), the Aiu-a, Carson Sink, Delamar, Elko, Ku- 
miva, Panaca, Pyramid, Reno, and Wadsworth quadrangles (Nev.)> 
and the Castle Gate (Utah) quadrangle. 

Precise leveling was adjusted for new lines from Kern via Mohave 
to Orange and from Florence to San Pedro, Cal., and for old lines 
from Benicia to Kern and from Barstow to Mohave, Cal. 
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Geographic positions were computed for the Santa Rosa (Cal.), 
Hilo (Hawaii), Vernal (Utah) quadrangles and for the Mitchdl 
School, Turlock, Cressy, Winton, Hopeton, Stevinson, No. VIII, 
AtwatfOr, Merced, Planada, Mariposa Slough, and Owens Creek (Cal.) 
Ti-minute quadrangles. 

SECTION OF FIELD EQUIPMENT. 

During the year 1914 a section of field equipment was organized 
for the custody of all field equipment of the three field branches of 
the Survey. The personnel of the section consists of E. M. Douglas, 
two clerks, and one laborer. 

During the year this section received and recorded all incoming 
field instruments and supplies, and packed and shipped all outgoing 
instruments. The custody of topographic notebooks and field rec- 
ords was assigned to the section, as well as the general supervision of 
instrument repair work in the Survey instrument shop. With the 
exception of extensive repairs to such instruments as aneroid baro- 
meters, leveling rods, cameras, and microscopes, for which the Survey 
shop is not at present fitted, the shop, imder the immediate charge of 
Ernest KQbel with one assistant, made repairs or alterations to more 
than 2,000 different articles, including 205 standard telescopic ali- 
dades, 53 Gale alidades, 62 Y levels, 12 transits, 11 theodolites, 175 
box compasses, 119 Brunton and other compasses, 50 tally registers, 
and 133 sight aUdades. The instrument shop also made, resurfaced, 
or electro typed over 140,000 square inches of plates. 

INSPECTION OF TOPOOEAFHIO SURVEYING AND MAPPING. 

J. H. Renshawe spent two months in inspecting field work in the 
Atlantic division. W. M. Beaman visited topographic parties in the 
central, Rocky Mountain, and northwestern divisions and made 
frequent field inspections of the work on the large-scale map of 
Washington, D. C., and vicinity. A. M. Walker inspected field 
parties in the Atlantic tmd central divisions. Mr. Beaman spent one 
month and Mr. Walker two months in field work on the Washington 
and vicinity map. 

The office duties of Messrs. Beaman and Walker included super- 
vision of the inking of all topographic field sheets and office prepa- 
ration of river-profile and land-classification sheets and reports and 
final examination of them prior to photoUthography, engraving, and 
proper transmission; also attention to the referred matter of a tech- 
nical nature pertaining to the branch as a whole rather than to any 
particular topographic division. Mr. Beaman^s office duties also 
included special attention to river-profile surveys, the supervision 
of the map of Washington and vicinity, and cooperation with M. R. 
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Campbell in the preparation of a set of 50 topographic sheets illus- 
trating physiographic and engineering features for the use of schools 
and in the selection and description of an exhibit of topographic sheets 
for the Panama-Pacific Exposition at San Francisco. 

Mr. Renshawe's entire office time was spent in preparing colored 
reUef maps of national parks and in similar work, as repK>rted in 
detail on page 107. 

MILLIONTH-SCALE MAP OF THE UNFTED STATES. 

t>f the work in progress last year on the 1 : 1,000,000 scale map of 
the United States, under the direction of A. F. Hassan, the base 
map of Oregon (portions of sheets K-10, K-11, L-10, and L-ll) was 
completed, as was the contouring of sheet K-18. New work included 
the adjustment of 35 per cent of the township lines and 20 per cent of 
the compilation and Inking of the base map of Idaho (portions of sheets 
K-11, K-12, Lf-11, L-12, and M-11), the completion of the base map 
of the Navajo coimtry, Arizona, and New Mexico (portions of sheets 
1-12, 1-13, J-12 and J-13), and the compilation and inking of the 
contours for 60 per cent of sheet J-18, 80 per cent of sheet J-17, 15 
per cent of sheet J-16, 40 per cent of sheet J-15, 25 per cent of sheet 
1-17, 40 per cent of sheet 1-16, 20 per cent of sheet 1-15, and 65 per 
cent of the United States portion of sheet K-17. Roads were com- 
piled and inked for 30 per cent of sheet J-17, for 75 per cent of sheet 
J-18, and for 25 per cent of sheet K-18. 

Three tracings and 21 maps were also prepared for the Bureau of 
Fisheries, all the expenses of the work being borne by that bureau. 

Tracings of six sheets of an enlargement of the map of San Luis 
Valley, Colorado, were also prepared for the Reclamation Service. 

WATEB-BE SOURCES BRANCH. 
OBOANIZATION AND SCOPE OP WORK. 

The water-resources branch includes three divisions — surface water, 
groimd water, and water utilization — each of which is subdivided 
into sections for field work. The organization is as follows: 

Chief of branch, N. C. Grover, chief hydraulic engineer. 

Division of surface waters, John C. Hoyt, hydraulic engineer, in charge. 

Division of ground waters, O. E. Meinzer, geologist, in charge. 

Division of water utilization, N. C. Grover, chief hydraulic engineer, in chaige. 

PERSONNEL. 

During the year the technical force of the water-resources branch 
has been reduced 10 by transfers, resignations, and deaths and has 
been increased 9 by new appointments. At the end of the year the 
force consisted of 1 chief hydrauhc engineer, 12 hydrauhc engineers, 
28 assistant engineers, 25 junior engineers, 1 hydrographer, 1 geol- 
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ogist, 1 associate geologist, 3 assistant geologists, 1 geologic aid, 1 
chemist, 1 assistant chemist, and 1 jimior chemist, a total of 76. 
Of this number, 1 hydraulic engineer, 3 assistant engineers, 1 assist- 
ant chemist, and 3 jimior engineers are on furlough; and 1 hydraulic 
engineer, 1 hydrographer, 3 assistant engineers, and 1 assistant 
geologist are employed occasionally. 

In the clerical force there were 2 separations and 3 accessions. At 
the end of the year the force consisted of 2 senior clerks, 1 derk, 9 
junior clerks, 9 imder clerks, 1 copyist, 1 stenographer, 1 clerk- 
stenographer, 1 draftsman, and 1 messenger boy. 

ALLOTMENTS. 

The appropriation was the same as in the preceding year ($150,000). 
The cooperative funds made available by State allotments have been 
increased in some States and decreased in others, making necessary 
corresponding adjustments of the work. 

The appropriation for the fiscal year was allotted as follows: 

AUoimenU of appropriation for inveUigation of water resource* ^ 1914^15. 

Administrative expenses of the Survey $10, 344 

Branch administration 8,250 

Computations and reports 17, 000 

Inspection 1, 500 

Stream gaging in — 

New York and New England States $5,650 

Virginia and Maryland 600 

South Atlantic and Gulf States 5, 500 

Ohio Valley 6, 000 

Upper Mississippi Valley States 5,000 

Colorado and Wyoming 6, 500 

Montana 4, 500 

North Dakota 300 

Utah 4,500 

Nevada 2,500 

Idaho 4,500 

Oregon 4,500 

Washington 4,500 

California 4, 500 

New Mexico 4,500 

Arizona 3,000 

Hawaii 5, 000 

Yellowstone National Park 200 

71,750 

Investigation of ground waters, including quality of waters 17, 500 

Land-classification hoard 11, 000 

Water-power investigations 11, 000 

Contingent 1, 656 

150,000 

Of the total appropriation, 64 per cent was allotted for work in 
public-land Staters. 
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COOPERATION. 

States. — Cooperative funds were allotted by several States as 
follows: 

AmounU allotted by States for cooperative work with United States Geological Survey in 
investigation of water resources. 

Alabama $170 

Arizona 3,900 

California — 

State engineer $6, 700 

Conservation commiasion 1, 300 

City of San Diego 1, 000 

City of San Francisco 4, 200 

13,200 

Colorado 480 

Connecticut 1, 000 

Hawaii 15, 400 

Idaho 1, 900 

Illinois 3, 400 

Iowa 450 

Kentucky 670 

Maine 75 

Massachusetts 3, 350 

Minnesota 2, 100 

Montana 2, 500 

Nevada 1,800 

New Mexico 7,200 

New York — 

State engineer $1, 400 

Conservation commission 10, 500 

11,900 

North Dakota 350 

Or^on 11,000 

South Dakota 960 

Utah 4,100 

Vermont 900 

Washington 5,950 

West Virginia 400 

Wisconsin 8, 800 

Wyoming 1, 600 

103,555 

The work done under cooperative agreements in the several States 
has been limited to stream gaging, except as indicated below. 

In addition to a large amount of stream gaging in California, inves- 
tigations of ground water were made in San Diego Coimty and in 
Sacramento and Santa Clara valleys, and measurements of depths 
to the ground-water level were made in southern California. 

In Connecticut the cooperative work consisted chiefly of ground- 
water surveys. 

In Hawaii, besides stream gaging, measurements of precipitation 
and studies of water losses in irrigation canals were made. 
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A compilation of stream-flow records in Oregon is now in press. 

A detidled study of the water supply and the present and possible 
future use of Sevier River, Utah, begun in 1914, was still in progress 
at the end of the fiscal year. 

In addition to the cooperative work tabulated above, in which the 
States have furnished part of the money for examinations made by 
the Survey staff, investigations of groimd waters in cooperation 
with the agricultural experiment stations of New Mexico and Arizona 
were continued as in previous years, the experiment stations making^ 
analyses of samples of water and soluble salts collected. 

Beclamaiion Service. — (Cooperation with the Reclamation Service 
in stream gaging has been continued. The gaging stations operated 
at the expense of the reclamation fund are on streams that are to 
furnish water to reclamation projects under construction by that 
Service. The field work of stream gaging is done by Survey engineers 
who are engaged in such work in the locality, and repayment of actual 
cost is made by the Reclamation Service through a transfer of funds. 

Office of Indian Affairs. — Investigations and reports have been made 
at the request of the Commissioner of Indian Affairs in connection 
with the classification of lands within Indian reservations with regard 
to water-power and reservoir sites and for the purpose of locating 
ground-water suppUes, as follows: 

The investigation of the occurrence and availability of ground 
water in the Hopi and Navajo reservations was completed during 
the year, and a refMjrt was prepared for pubhcation. 
• A report was made on the possibihty of developing water power on 
Hogback Canal, in T. 12 N., Rs. 1 and 2 W., and T. 13 N., R. 2 W., 
New Mexico meridian, in the Navajo Reservation. 

An investigation was made to determine the practicability of de- 
veloping groimd-water supplies for irrigation on the San Carlos 
Reservation. 

A report was made on the power-site and reservoir possibilities on 
the Wind River Reservation. 

Stream gaging was continued on the following Indian reservations, 
m accordance with authorizations of the Office of Indian Affairs: 
ColviUe, Crow, Fort Hall, Klamath, La Pointe, Menominee, Pine 
Ridge, Queniult, Rosebud, San Carlos, Standing Rock, Warm Springs, 
and Yakima. 

Public Health Service. — Special stream-gaging work in cooperation 
with the Public Health Service in connection with an investigation of 
the pollution of Ohio River, begun in the previous year, was completed. 

United States Engineer Office. — Stream gaging in connection with 
navigation and flood studies in the Ohio basin is in progress in coop- 
eration with the United States Engineer Office. 

City of San Francisco. — Stream gaging is in progress on Tuolumne 
River, in cooperation with the city of San Francisco, in connection 
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with the utilization of the water of that river, to be stored in the 
Hetch Hetchy Valley as a water supply for the city. 

PUBUCATIONS. 

The publications prepared by the water-resources branch com- 
prised 33 water-supply papers and 18 separate chapters. Titles imd 
brief summaries of these publications are given on pages 27-35. At 
the close of the year 24 other reports were in press and 6 manuscripts 
were in hand awaiting editing. 

GENERAL SUMMARY. 

In the investigation of surface waters the water-resources branch 
has maintained 1,350 gaging stations for measuring the discharge of 
streams in 41 States and Hawaii. It is, however, only through ex- 
tensive cooperation with States and other Federal organizations that 
the relatively large amount of work now in progress can be carried on. 
Twenty-six cooperating States (including Hawaii) have contributed 
more than $100,000 for work in those States, and the Reclamation 
Service, Indian Office, Army Engineers, and Public Health Service 
have also cooperated, lai^ely in the study of the flow of particular 
rivers. The cooperating States include many Northern and Eastern 
States and all the States in the Rocky Mountain, Great Basin, uid 
Pacific groups where water is necessary for agriculture by irrigation. 
At the close of the year gaging stations were being maintained at 
1,350 points, including 129 in Hawaii. In addition, records were 
received from about 250 stations maintained by private enterprises. 
The resulting records of river discharge are published in an annual 
progress report consisting of 14 water-supply papers and in special 
water-supply papers. 

Investigations of groimd water have been made in 12 States, but 
the lack of funds prevents the comprehensive study of the occui^ 
rence, quantity, and quality that is commensurate with the impor- 
tance of such water. This work should be greatly extended, especially 
in those sections of the arid States where further agricultural devel- 
opment can be made only by use of ground water. Several water- 
supply papers are published yearly containing the residts of ground- 
water investigations. 

Many investigations of the present and probable future use of both 
surface and groimd waters have been made in connection with the 
classification of the pubUc lands, with special reference to their use for 
power imder permit or for agriculture under the enlarged-homestead, 
desert-land, or Carey acts. The results of such investigations appear 
generally in impublished special reports to the Commissioner of the 
General Land Office and to the Secretary of the Interior. 



Digitized by 



Google 



WATEB-RESOUBCES BRANCH. 141 

G. K. Gilbert, geologist, who has worked under the joint auspices 
of the geologic and water-resources branches, revised and enlarged 
his report on the ** Hydraulic mining d^ris of the Sierra Nevada, 
California." The field work necessary for this revision consisted of 
two s^es of current observations — one series made in the Golden 
Gate opposite Fort Point, for the purpose of ascertaining certain 
tidal constants which affect the estimates of movements of mining 
debris delivered by the rivers to the San Francisco Bay system, and 
one series made in a sloiigh near Ravenswood, Cal., for the purpose 
of determining the quantity of tidewater received and delivered by 
marshlands. Mr. Gilbert received important aid in these observa- 
tions from the Lighthouse Service, the United States Army engineers, 
and the United States Coast and Geodetic Survey. 

DIVISION OF SURFACE WATERS. 
OROAnZATIOV. 

The work of the division of surface waters consists primarily of the 
measurement of the flow of rivers, but includes also special investiga- 
tions of conditions affecting stream flow and utilization of the streams. 
In carrying on the work the United States is divided into 16 districts, 
including Hawaii. Two of these districts were established during the 
year — New England, which was formed by dividing the North Atlan- 
tic district, and Arizona, which was formed by dividing the Arizona 
and New Mexico district. The New Mexico district was discon- 
tinued on Jime 30, 1915, and the work consoUdated with that of the 
Rocky Mountain district. The following Ust gives the districts, 
names of the district engineers, and location of offices: 

New England: C. H. Pierce, Customhouse, Boston, Mass. 

New York: C. C. Covert, Federal Building, Albany, N. Y. 

Middle Atlantic: G. C. Stevens, Washington, D. C. 

South Atlantic and eastern Gulf: Warren E. Hall, Federal Building, Atlanta, Ga. 

Ohio Valley: A. H. Horton, Federal Building, Newport, Ky.» 

Upper MisBisaippi River: W. G. Hoyt, Capitol Building, Madison, Wis.; Huboffice, 
Old Capitol Building, St. F^ul, Minn. 

Upper Missouri: W. A. Lamb, Montana National Bank Building, Helena, Mont. 

Rocky Mountain: Robert Follansbee, Chamber of Commerce Building, Denver, C^olo. 

Great Basin: E. A. Porter, Federal Building, Salt Lake City, Utah. 

Idaho: G. C. Baldwin, Idaho Building, Boise, Idaho. 

Oregon: Fred F. Henshaw, Couch Building, Portland, Greg. 

Washington: G. L. Parker, Federal Building, Tacoma, Wash. 

Califomia: H. D. McGlashan, Customhouse, San Francisco, Cal.; suboffice, Federal 
Building, Los Angeles, Cal. 

Arizona: C. C. Jacob, 417 Fleming Building, Phoenix, Ariz. 

New Mexico: G. A. Gray, Capital City Bank Building, Santa Fe, N. Mex. 

Hawaii: G. K. Larrison, Kapiolani Building, Honolulu. 

1 OlDoe temporarily ctosed during the year; work cooducted from Washingtco ofllce. 
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Results of field data collected from the district offices are trans^ 
mitted to the Washmgton office, where they are reviewed in the com- 
puting section and prepared for publication. This review insures 
accuracy in the data and brings the results from diflfefent parts of 
the country to a uniform standard. Regular field inspections are 
made and annual conferences of the engineers are held, whereby the 
work in the several districts is standardized. 

PUBUCATIOVS. 

For convenience and imiformity in publication the United States 
has been divided into 12 primary drainage basins, as shown in the 
following table, and the results of stream measurements are published 
annually in a series of progress reports that correspond to these 12 
divisions. Prior to 1914 the records for each division were con- 
tained in a single water-supply paper; beginning with 1914 the 
reports for the twelfth division will be published as three separate 
papers. 

In 1913 a sei^sonal or climatic year — October 1 to September 30 — 
was adopted for the presentation of reports on regions west of the 
Rocky Mountains and on upper Mississippi and Ohio rivers; in 1914 
the use of the climatic year was extended to all districts. 

Numbers of water-mipply papers containing results of stream measurements , 1910-1914. 



Part- 


Ana. 


1010 


1911 


1912 


1913 


1914 


I 


Nflrth Atlantic 


281 

282 
283 
284 
286 
286 
287 
288 
288 
290,291 
291 
292 


301 
802 
308 
304 
306 
306 
307 
308 
309 
310 
311 
312 


321 
822 
323 
324 
326 
326 
327 
328 
329 
330 
331 
332 

332-A 
332-B 

3aJ-C 


351 
852 
353 
354 
355 
866 
367 
858 
359 
360 
361 
362 

362-A 
36a-B 

862-C 


381 


n 


Bofith A tliuitlc And oentmi <Tu1f of MAxim 


383 


in 


Ohio River 


883 


IV 


St. Lawrence Rhrer and Great Lakes 


384 


V 


Hndflon Bar and uPMir MiA^isfffnp) Hiver 


385 


VI 


5S25,HRiii^ '^^^^^^^^^ ::: : 


386 


vn 


liffWW M ifi#Mpp< iiivM- 


387 


VIII 


Western Gulf oiMexlco 


388 


IX 


Colorado River 


380 


X 


Great Basin. 


890 


XI 


California r r r 


391 


xn 


North Padflc 






Pacific basins in Washington and upper Colum- 
bia River 


892 




Snake Rivw *wrfn 






308 




Lower Columbia River and Pacific basins in 
Oregon... 






394 













In addition to the regular progress reports, special reports on 
various hydraulic subjects have been completed for publication dur- 
ing the year, as b indicated in the list on pages 27-35. 



DIVISION OF GROUND WATERS. 
800PB OF WORK. 



The main function of the division of groimd waters is to make a 
survey of the underground waters of the country with reference to 
their utilization. The investigations of each year form part of a 
comprehensive plan that includes the entire coimtry. Because of 
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the great interest throughout the West m irrigation with ground 
water and the prospects for considerable developments of this kind, 
most of the work has been done in the arid and semiarid States and 
with special reference to irrigation. 

The chemical investigations, which are imder the supervision of 
R. B. Dole, cover both surface and groimd waters. Progress was 
made in the preparation of a comprehensive report on the chemical 
composition of the surface waters of the United States by Mr. Utoh, 
assisted by E. C. Bain, C. D. Parker, and A. A. Chambers. The 
chapter on the production of mineral waters for the annual volume 
Mineral Resources of the United States, with a history of the mineral- 
water trade of the United States since 1883, was prepared by Mr. 
Dole. Maps and manuscripts for geologic folios were reviewed so 
far as they related to groxmd water. 

Nearly 40 investigations of ground water or quality of water (in- 
cluding the reports in press) were in progress, covering areas in 
Arizona, Arkansas, California, Connecticut, Florida, Georgia, Idaho, 
Maine, Mississippi, Montana, Nevada, New Mexico, Oregon, Texas, 
and Washington. The work in Arkansas, Florida, Greorgia, Missis- 
sippi, and Texas was done in cooperation with the section of Coastal 
Plain investigations of the geologic branch, and the work in Idaho 
was done by the division of water utilization. Diuing the year 11 
reports were completed and 10 were published. 

WORK BT STATES. 

Arizona. — ^A comprehensive report on the ground water of the 
Hopi and Navajo Indian reservations, in Arizona and adjacent parts 
of New Mexico and Utah, was completed by H. E. Gregory, who has 
been in charge of the investigation since its beginning in 1909. The 
report will be published as Water-Supply Paper 380. The ground- 
water conditions of an area west of Little Colorado River have also 
been investigated by Prof. Gregory, and a report covering the area 
is in preparation. Both investigations were made in cooperation 
with the Office of Indian Affairs. 

By direction of the Secretary of the Interior, an investigation of 
the ground water in Paradise VaUey, with special reference to its 
utilization for irrigation, was made by O. E. Meinzer and A. J. Ellis. 
A report on this investigation was completed and sent to press to be 
published as Water-Supply Paper 375-B. Analyses of water from 
this valley were made by the Arizona Agricultural Experiment 
Station. 

An investigation of the ground water in the San Carlos Reserva- 
tion with respect to its availabihty for irrigation was undertaken 
for the Office of Indian Affairs by A. T. Schwennesen, who completed 
the field work and is now preparing a report. 
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A short time was spent by Mr. Schwennesen in the San Simon 
Valley for the purpose of obtaining data on the yield and pressure 
of artesian wells ia that valley. The San Simon investigation was 
begun in 1913 and was resumed in the summer of 1915. The water 
analyses are made by the Arizona Agricultural Experiment Station, 
through the cooperation of K. H. Forbes, director. 

ArJcansas. — ^The report on the geology and underground-water 
resources of eastern and northeastern Arkansas, by L. W. Stephenson 
and A. F. Crider, with a discussion of the chemical character of the 
waters by R. B. Dole, was completed by the authors before the be- 
ginning of the fiscal year and is being prepared for the printer. It 
is to be published as a water-supply paper. 

California. — ^A comprehensive report on the springs of California, 
by G. A. Waring, was published as Water-Supply Paper 338. It is 
based on extensive field work done by Mr. Waring in earher years. 

The field work for the ground-water survey of the Sacramento 
VaUey, which was begun in September, 1912, was continued by 
Kirk Bryan, assisted by J. W. Muller, and was completed about 
January 1, 1915. A preliminary report by Mr. Bryan on ground 
water for irrigation in the Sacramento Valley was published as 
Water-Supply Paper 375-A, and considerable work was done on 
the maps and manuscript for the final report on the region. 

Good progress was made during the year by W. O. Clark in the 
ground-water survey of the Santa Clara Valley, on which he has 
been engaged since August, 1912. A report on the ground-water 
resources of the Niles cone, which is a part of the Santa Clara Valley, 
was prepared by Mr. Clark and was published as Water-Supply Paper 
345-H. 

The final report on ground water in the San Joaquin Valley, by 
W. C. Mendenhall, R. B. Dole, and Herman Stabler, was completed 
wid sent to the printer to be published as Water-Supply Paper 398. 
Some work was also done by W. C. Mendenhall and G. A. Waring 
on the San Jacinto Valley investigation. 

An investigation of the ground-water resources of the part of San 
Diego County lying west of the divide was undertaken by A. J. Ellis 
and C. H. Lee, and most of the field work and considerable of the 
office work was completed. The results are to be embodied in a com- 
prehensive report on the water resources of the county. The ana- 
lytical work was done by S. C. Dinsmore. Financial cooperation 
was furnished by the city of San Diego. 

Since 1900 measurements of depths of the water level in a series 
of wells in southern California have been made at intervals for the 
purpose of obtaining a record through many years of the relations 
between the contributions to the underground reservoirs in the rainy 

7617'— 16 10 
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seasons and the withdrawals from them m the dry seasons, when 
ground water is pumped for irrigation and when evaporation and 
transpiration are most rapid. Most of the records for the period 
prior to 1909 have been pubhshed in Water-Supply Papers 213 and 
251; the records for 1909, 1910, and 1912, together with a brief dis- 
cussion by W. C. Mendenhall, were published during the year in 
Water-Supply Paper 331. The work is at present being carried on 
by F. C. Ebert, who has selected companion wells and otherwise 
improved the methods. Mr. Ebert has also made progress in the 
tabulation of all available water-level data for the r^on. 

All the ground-water work in California is support^ by financial 
cooperation of the State Department of Engineering. 

Connecticut — The report on groimd water in the Hartford, Stam- 
ford, Salisbury, Willimantic, and Saybrook areas, by H. E. Gregory 
and A. J. Ellis, which was completed before the beginning of this 
fiscal year, is now in press as Water-Supply Paper 374. 

The report on groimd water in the Waterbury area, by A. J. 
EUis, was completed during the year and was sent to the printer to 
be published as Water-Supply Paper 397. 

An investigation of the relations between precipitation, ground- 
water storage, evaporation, and run-off in the Pomeraug Valley, 
begun in Jxdy, 1913, by A. J. EHhs, was continued, observations 
being made regularly during the year and the data tabulated and 
plotted. 

A ground-water survey of the Meriden area was made by G. A. 
Waring, and 25 samples of water were collected for mineral analysis. 

A groimd-water survey of the PlainviUe area was made by H. S. 
Palmer, and at the close of the year work was in progress in other 
towns in the northeastern section of the State. 

All the work in Connecticut is done in cooperation with the State 
Geological and Natural History Survey, W. N. Rice, superintendent, 
and is imder the supervision of H. E. Gregory. The residts of the 
various surveys will be pubhshed in water-supply papers. 

Florida. — Some progress was made during the year on the investi- 
gation of the quality of groimd waters in Florida, and work on diis 
project is to be resumed by Mr. Dole in the near future. Daily 
samples of sea water from Fowey Rocks Light were tested for chlorine 
content in connection with Mr. Vaughan s study of ocean(^raphic 
phenomena on the Florida coast. 

Georgia. — The report on the ground waters of the Coastal Plain of 
Greorgia, by L. W. Stephenson and J. O. Veatch, with a discussion of 
the chemical character of the waters by Mr. Dole, was published as 
Water-Supply Paper 341. The investigation on which this report 
is based was conducted in cooperation with the Georgia Geological 
Survey. 
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Idaho. — An investigation of the ground water in the Fort Hall 
Indian Reservation was made by W. B. Heroy, and a report pre- 
pared by him was incorporated in a general paper on the geology 
and resources of the region which is to be published as a bulletin. 

At the request of the division of drainage investigations^ Depart- 
ment of A^culture, an examination of water-level problems on 
irrigated lands in the vicinity of Twin Falls was made by Mr. Heroy, 
and a manuscript report by him on the causes and cure of the rising 
water levels was transmitted to the Department of Agricidture. 

Maine. — ^At the request of the Secretary of the Navy, a brief 
examination of available water supplies in the vicinity of the Ports- 
mouth Navy Yard was made by O. E. Meinzer. 

Mississippi. — ^The division of ground water continued its cooper- 
ation with the section of Coastal Plain investigations of the geologic 
bnuich in the general investigation of groimd water in Mississippi. 
(See pp. 50-51.) The analytical work was supervised by Mr. Dole. 

Montana. — The report on the water resources of Butte, Mont., by 
0. E. Meinzer, was published as Water-Supply Paper 345-G. 

Through the cooperation of the division of surface waters and 
A W. Mahon, State engineer of Montana, steps were taken near the 
dose of the year to collect the records of the most important weUs 
m the State. 

Nevada. — ^The report on ground water in southeastern Nevada by 
Everett Carpenter was published as Water-Supply Paper 365. 

Additional field work was done by O. E. Meinzer in Big Smoky 
Valley, chiefly on the contributions of the streams to the under- 
ground supply. A preliminary report on this valley was prepared 
and sent to the printer to be published as Water-Supply Paper 
375-D. The final report on the geology and water resources of 
Big Smoky, Clayton, and Alkali Spring valleys was completed by 
Mr. Meinzer. The chemical work was done by S. C. Dinsmore. 

Near the close of the year an investigation of water levels on the 
Truckee-Carson project was imdertaken for the Department of 
Justice by C. H. Lee and W. O. Clark. 

New Mexico. — ^The report on the Tularosa Basin and adjacent 
areas, by O. E. Meinzer and R. F. Hare, prepared in cooperation 
between the New Mexico Agricultural Experiment Station and the 
Survey, was published as Water-Supply Paper 343. 

Work on the ground-water resources of southern Grant County, 
including the Animas, Playas, and Ilachita valleys, was continued 
by A. T. Schwennesen, of the Survey, and Mr, Hare, of the experi- 
ment station, and at the close of the fiscal year the report was nearly 
completed. 
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The report on ground water in the Hopi and Navajo reservations, 
by H. E. Gregory, covers a part of northwestern New Mexico. (See 
Arizona, p. 144.) 

A number of samples of water collected by Mr. Schwennesen m 
Lima County were analyzed by Mr. Hare at the experiment station. 

Oregon, — The report on the quality of surface waters of Oregon, 
by Walton Van Winkle, prepared in cooperation with J. H. Lewis, 
State engineer of Oregon, was published as Water-Supply Paper 363. 

Texas. — The work in Texas was done in cooperation with the sec- 
tion of Coastal Plain investigations, geologic branch, and was con- 
fined to the Coastal Plain. 

The report on the geology and imdergroimd waters of the south- 
eastern part of the Texas Coastal Plain, by Alexander Deu^en, was 
published as Water-Supply Paper 335. 

A report on the groimd-water supply of LasaUe and McMuUen coim- 
ties, by Alexander Deussen and R. B. Dole, was completed and is to 
be published as Water-Supply Paper 375-G. 

Work was continued on the groimd-water resources of the part of 
the Texas Coastal Plain not covered by Water-Supply Paper 335, 
and two papers are being prepared. 

Washington. — ^The report on the quaUty of the surface waters of 
Washington, prepared by Walton Van Winkle in cooperation with 
the State board of health, was published as Water-Supply Paper 339. 

DIVISION OF WATEB UTILIZATION. 

The organization of the division of water utilization has been con- 
tinued during the year, as described in previous annual reports. E. C. 
La Rue and E. C. Murphy, hydrauHc engineers, have done the greater 
part of the field work involved in the examination of water-power 
withdrawals, rights of way, and Carey Act segregations. The work of 
examining land for designation imder the enlarged-homestead act has 
been done in part by Messrs. La Rue and Murphy and in part by 
W. B. Heroy, geologist, and W. N. White, assistant classifier, in the 
land-classification board, who were detailed to the work during a por- 
tion of the field season. In addition to routine field work, Mr. La 
Rue has devoted about six months to the preparation of a manuscript 
relative to the present and probable future utilization of Colorado 
River for irrigation, power, and navigation. The report is practically 
complete and will be published as Water-Supply Paper 395. Mr. 
Murphy has made a field examination of the possibihties of water- 
power and reservoir development in Arizona and in the Gila drainage 
basin in New Mexico in order that lands valuable for such purposes 
may be designated hi accordance with the act of Congress admitting 
Arizona and New Mexico to statehood. Reports based on those 
examinations were completed late in the year. 
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LAND-CI^SSIFICATION BOAKD. 
ORGANIZATION. 

Since the land-classification board became a separate branch, on 
May I, 1912, its organization and its functions have remained prac- 
tically stable. The work of the board consists of the receipt from the 
field branches of the results of investigations made for or adaptable 
to public-land classification and the transformation of those results 
into actual classifications, which become the basis of that part of the 
Department of the Interior's administration of the pubUc-land laws 
that depends on the character of the lands. 

The geologic branch, for example, examines the coal lands of the 
pubUc domain. The results of the field examination are prepared in 
accordance with regulations and suggestions formulated by the board 
and are transmitted to it for use in making reports on the character 
of the lands or in preparing withdrawals, restorations, or valuations, 
as may be required. The geologic branch also studies the oil fields of 
the public domain and Ukewise reports the results, and after a careful 
consideration of these results by the land-classification board, the 
Director transmits to the Secretary of the Interior appropriate recom- 
mendations for the creation of petroleum reserves or for their can- 
cellation, or takes any other appropriate action that will assist in the 
administration of the pubUc-land laws applying to oil. 

The topographic branch furnishes a share of the field data that 
form the basis of classification, not merely by the preparation of gen- 
eral topographic maps and the accompanying classification plats, 
which permit a study of drainage areas and irrigation possibilities, 
but by special profile surveys of streams that appear to have power 
value. These surveys enable the board to make close classification 
of lands according to their power value, and are valuable in the 
administration of the laws that control water-power development. 

The water-resources branch, by its general work in the gaging of 
streams, is constantly assembhng data essential to the classification 
of lands both as to power value and as to irrigability. Its ground- 
water division ascertains facts that are used in the classification 
reqiured by the enlarged-homestead acts, and its division of water 
utilization makes examinations that furnish the groundwork neces- 
sary for the public-land classifications required by the laws which 
provide for the disposal of lands through the use of water. 

The classifications required by our public-land laws fall into two 
broad groups — a group dependent on the presence or absence of 
mineral deposits in the land and a group dependent on the presence 
or absence of water. The board, in its organization, following this 
natural grouping of its problems, is composed of two divisions, a 
division of mineral classification and a division of hydrographic 
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classification. Sections are organized within each division to deal 
with each of the major subjects with which the division deals. Hie 
organization in outhne is as follows: 

W. C. Mendenhall, chief. 

Elsie Patteraon, secretary. 

Division of mineral classification: Coal section, G. H. Ashley, chaizman; E. R. 
Lloyd, vice chairman. Oil section, M. W. Ball, chairman. Phosphate sectioD, 
A. R. Schultz, chairman. Metalliferous section, A. R. Schultz, chairman. 

Division of hydrographic classification: Section of utilization, Hennan Stabler, 
chairman. Section of classification, W. B. Heroy, chairman. 

The staff of the board during the year, although it has varied 
because of temporary assignments made from time to time, has 
averaged about 37 persons, of whom 8 are geologists, 8 engineers, 3 
draftsmen, 16 clerks of various grades, and 2 messengers. Several 
changes in the personnel have resulted from assignments of members 
of the board staff to other branches of the Survey and of assignments 
to the board to fill vacancies thus created or to take up work not 
heretofore adequately provided for. 

FUNDS. 

One of the primary functions of the Geological Survey specifically 
mentioned in *Hhe organic acf approved March 3, 1879, is the 
classification of the pubUc lands. Each of the three field branches 
of the organization, the geologic, the topographic, and the water 
resources, spends a part of its appropriation in field examinations 
whose results are submitted to the board for use in oflBcial land classi- 
fication. Specific allotments for the board's office work are made by 
the Director from the general appropriations. These allotments for 
the fiscal year 1915 amounted to $58,000 and were distributed among 
the general appropriations as follows: 

Geologic surveys $31, 500 

Topographic surveys 11. 500 

Gaging streams 11,000 

Salaries of scientific assistants 4, 000 

58,000 
GENERAL FEATURES OF THE WORK. 

The field examinations made for coal-land classification during the 
last nine years have covered approximately the following areas in 
townships, a township comprising 23,040 acres. 

Areas examined for coed-land classification hy fiscal years from 19€7 to 2915^ measured 

in toumships. 





Townships. * 


Townships, 




Townships. 


1907 


296 1910 


322 


1913 


188 


1908 


583 ; 1911 


339 


1914 


183 


1909 


443 1 1912 


358 


1915 


96 
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The area remaining in coal withdrawals at the end of the fiscal 
year amounts, roughly, to 2,100 townships, which at the rate of exam- 
ination this year will require about 22 years for classification. 

The classifications of oil, potash, and metalliferous mineral 

lands during the year have affected smaller areas and the phosphate 

classifications somewhat larger areas than during preceding years. 

Most of the public lands in which the possibilities of the existence of 

valuable deposits of petroleum, phosphate, and potash are considered 

favorable have already been withdrawn, so that the field work of 

1914-15 revealed relatively small additional promising areas, except 

as to phosphate. The tracing of the phosphate-bearing rocks aroimd 

the west end of the Uinta Mountains in Utah added considerably 

to the phosphate territory heretofore known. The greater part of 

the nonoil and nonpotash lands had been eliminated from the reserves 

of those minerals as a result of earlier work. Consequently the 

changes in the areas reserved because of these resources have been 

relatively slight. T^arge eliminations were made from the phosphate 

withdrawals as a result of detailed mapping of parts of the reserves. 

These changes are summarized in the following table: 

Lands withdrawn and restored to entry during the fiscal year ended June SO, 1915. 





With- 
drawn. 


Restored. 


Ofl.. 


Acres. 
197,073 
273,221 
119,224 


Acres. 
180,818 
454, 8W 
2,880 


l^hopnhftt© xa 


PotaSi 





Classification discriminating metalliferous from nonmetalliferous 
lands during the year covered nearly 1,000,000 acres, chiefly of Indian 
lands in Washington, Idaho, Arizona, and California. Much the 
greater part of this area proved to be nonmineral land. 

The first great designations of land as nonirrigable for entry under 
the enlarged homestead acts were made promptly upon the passage 
of the first act^-the act of February 19, 1909 (35 Stat., 639). Large 
areas were designated during the two succeeding years; small areas 
were added during 1912 and 1913, when the regulations required 
that only unpatented lands might be designated; and large areas 
have been designated durhig the last two years as a result of the 
increasing demand and the application of the law to several new 
States. The gi'oss designations made each fiscal year since the 
passage of the act are indicated in the accompanying table. 

Lands designated as irrigable or nonirrigable during the fiscal years 1909-1915. 

Acres. 

1913 2,323,612 

1914 33,102,289 

1915 17,485,259 



* Acres. 

1909....; 161,428,184 

1910 18,383,201 

1911 11,030,598 

1912 1,201,513 
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The increasing demand for this work and the resp^onses that the 
board's limited force has been able to make to this demand are indi- 
cated m the following table of petitions for designation received dur- 
ing each year since the passage of the act and the number of the 
requests acted upon: 

Petitions for designation ofirrigahle or nonirrigable lands received and acted on^ 1909-lSld. 





Year. 


Receh-ed. 


Acted <B. 


1909 


80 

»6 

3«S 

511 

1,944 

5,709 

5,666 


If 


1910 


Itf 


1911 : 


IC 


1912 


ai 


1913 


Ml 


1914 


s,m 


1916 


IM 







On Jime 30, 1915, there were 3,327 petitions pending and under 
consideration. 

The changes during the year in the areas withdrawn as valuable 
for power development have been relatively small, the new with- 
drawals during the year aggregating 292,134 acres and the restora- 
tions 55,646 acres, the total area included in power site reserves al 
the end of the year being 2,228,105 acres. 

SUMMARY. 

No coal lands were withdrawn during the year, but 2,363,646 acres 
were restored, leaving outstanding withdrawn at the end of the year 
48,244,274 acres. There was a decrease of 113,088 acres during the 
year in the area of coal land to which values had been given. This 
decrease is due to a reclassification as noncoal of certain areas hereto- 
fore classified as coal land and appraised. At the end of the year 
19,489,771 acres had been valued at an average price of $40.60 an 
acre. 

Durmg the year 197,073 acres of oil land were withdrawn and 
180,818 acres of nonoU land eliminated from withdrawals, leaving the 
net area included in oil withdrawals at the end of the year 4,774,418 
acres. 

The phosphate classifications during the year resulted in a with- 
drawal of 273,221 acres and a restoration of 454,894 acres, leaving the 
net area outstanding at the end of the year 2,660,376 acres. 

During the year 119,224 acres were withdrawn for potash explora- 
tions and 2,880 acres were eliminated from existing withdrawab, 
leaving the withdrawn area at the end of the year 342,013 acres. 
On the basis of containing metalliferous minerals 967,210 acres, chieflj 
in Indian reservations, were classified. Of this total 929,916 acres 
were classified as nonmineral and 37,294 acres as mineral land. The 
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new withdrawals of land valuable for power sites during the year 
amounted to 292,134 acres, the restorations to 55,646 acres, leaving 
the area withdrawn at the end of the year for this purpose 2,228,105 
acres. During the year 1 7,485,259 acres were classified as nonirrigable 
and were designated for entry under the enlai^ed-homestead act. 
The total area thus designated at the end of the year amounted to 
235,596,180 acres. 

NEW LEGISLATION. 

During the fiscal year that ended June 30, 1915, several acts and 
amendments to acts were passed which affect the work of classifying 
the pubUc lands. One of the most important of these was the act of 
July 17, 1914 (38 Stat., 509), which provides for 'Hhe appropriation, 
location, selection, entry, or purchase" imder the nonmineral land 
laws of all lands withdrawn, classified, or valuable for phosphate, 
nitrate, potash, oil, gas, or asphaltic minerals with the reservation to 
the United States of the minerals for which the lands are withdrawn 
or are valuable. This act supplements the acts of March 3, 1909 
(35 Stat., 844), June 22, 1910 (36 Stat., 583), and April 30, 1912 (37 
Stat., 105), providing for nonmineral entry on coal lands, and per- 
mits agricultural entry and development on practically all lands now 
included in mineral reserves, which constitute much the greater por- 
tion of the total areas withdrawn imder the act of Jime 25, 1910 (36 
Stat., 847). 

The total area withdrawn on June 30, 1915, was 58,494,844 acres. 
Of this total all the lands included in coal, oil, phosphate, and potash 
reserves, aggregating 56,021,081 acres, may now be entered imder the 
nonmineral land laws, the remaining withdrawals of miscellaneous 
types, aggregating 2,473,763 acres, being not yet subject to agricul- 
tural entry. The passage of these acts thus greatly reduced the inter- 
ference of the withdrawal policy with agricidtural development and 
it can be still further reduced by a provision for agricultural entry of 
lands in power-site reserves with a reservation of all water-power 
rights to the Government. Legislation of this type has been advo- 
cated by the department, and such a provision has been included in 
the Ferris bill (H. R. 16673, 63d C!ong,, 3d sess.). 

Four new laws, or amendments to old laws, were passed at the 
dose of the third session of the Sixty-third Congress, which very 
definitely affect the rights of homesteaders and the procedure under 
the enlarged-homestead acts. The act of March 3, 1915 (38 Stat., 
953), and section 2 of the act of March 4, 1915 (38 Stat., 1163), ex- 
tended the residence provisions of the enlai^ed-homestead acts to 
two additional States, namely, Kansas and South Dakota, so that 
these acts now apply to 14 States. The amendment of March 3, 1915 
(38 Stat., 956), the act of March 4, 1915 (38 Stat., 1162), and section 1 
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of the act of March 4, 1915 (38 Stat., 1163), constitute a series of 
supplementary acts which together form important new l^islation 
affecting homesteaders and the administration of the enlarged- 
homestead laws. Before these acts were passed, homestead aitrj- 
men who had received final certificates or patents on 160-acre home- 
steads were barred from participation in the advantages of the 
enlarged-homestead lavra. Apphcants for designations under these 
laws secured no recognized rights or equities by virtue of their appli- 
cation, and before the desired additional land could be classified it 
might be acquired imder the ordinary homestead laws by another 
entryman and the applicant imder the enlarged-homestead act be 
left without remedy. The amendment of March 3, 1915 (38 Stat, 
956), provides that any homestead entryman who, although he may 
have subn^itted final proof or received patent to his entry, still owns 
and occupies the land entered shall have the right to enter a tract 
contiguous to the original entry, provided that the two entries 
together shall not exceed 320 acres in area. Section 1 of the am^d- 
ment of March 4, 1915 (38 Stat., 1163), provides that an apphcation 
to enter lands under the enlarged-homestead acts shall operate to 
reserve these lands from other entry until the Secretary of the Inte- 
rior shall have determined whether they are subject to acquisition 
under the enlarged-homestead act. If his decision is favorable and 
he designates the land, the apphcant shall then have a preference 
right to enter the lands. This series of supplementary laws is com- 
pleted by the act of March 4, 1915 (38 Stat., 1162), which provides 
that enlarged homestead entries which were pending on January 1, 
1914, but were invalid because title to the original entry had already 
been acquired imder the homestead laws, are vaUdated if the original 
entry was for less than 160 acres. 

Since the act of March 4, 1915, provides that those who desire to 
secure a preference right to entry, subject to the designation by the 
Secretary of the Interior of the lands as nonirrigable, must file their 
appUcations with the register and receiver of the land district in 
which the land desired is located, and since the majority of the appli- 
cants imder the enlarged-homestead laws desire to take advantage 
of the preference right feature of this law, most of the applications 
are now received through the General Land Office instead of directly 
by the Grcological Survey or the Secretary's office as heretofore. The 
General Land Office and the Geological Siurvey have provided for this 
new procediu'e. Regulations have been prepared and issued defining 
it and a circular on the subject may be obtained at local land offices 
by appUcants who desire to take advantage of this act. 
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CORRESPONDENCE. 

During the fiscal year just closed 19,151 letters were referred to 
the hoard, an increase of about 23 per cent over the preceding year. 
In addition, about 6,000 copies of letters from other bureaus were 
sent te the board for its information and files. During the same 
period 18,457 letters, reports, acknowledgments, and notifications 
were prepared in the board, an average of about 63 incoming and 
60 outgoing pieces of mail for each working day of the year. 

PUBLICATIONS. 

During the year a bulletin entitled ''Petroleum withdrawals and 
restorations affecting the public domain'' has been prepared by 
Max W. Ball and Lucetta W. Stockbridge and submitted for publica- 
tion. This bulletin gives true and accurate copies of all petrolexmi 
withdrawals and restorations. It contains chapters on purpose of 
the withdrawals, history of the withdrawals, oil-land law, and orders 
and correspondence, and is illustrated by seven maps. No bulletin 
of this kind has ever been published, and it is believed that it will be 
of great value to the Survey, to the Land Office, and to individuals 
interested in the oil industry in the public-land States. 

COOPERATION WITH THE GENERAL LAND OFFICE. 

The cooperation between the General Land Office and the Geolog- 
ical Survey through which the Survey's information on the mineral 
and power value of lands sought imder the public-land laws is made 
available to the department, through the General Land Office, was 
partly suspended diuing the fiscal year 1913-14 because the land 
board's staff and allotments were insufficient to keep the work cur- 
rent. As a consequeace of the suspension the cases awaiting action 
in the Survey were nearly all disposed ot by the beginning of the 
fiscal year 1915 and cooperation was resumed in part soon thereafter. 
As a result of this resumption, the Survey received diuing the year 
9,046 requests from the General Land Office for information as to 
the mineral character or the relations to water supplies of public 
lands sought, and it furnished information in 7,364 cases. It also 
received 2,710 reports of the field examiners of the Land Office for 
consideration, and it acted on 2,576 reports of this character. 

The following table shows the year's record in the several classes 
of cooperative cases, including those discussed and including also 
requests for the designation of lands imder the enlarged-homestead 
act. With the passage of the preference-right act (38 Stat., 1163) 
and the tendency as a consequence to file enlarged-homestead peti- 
tions in the local land offices instead of in the Geological Survey, this 
type of work comes to resemble more closely, in the manner in which 
it is handled, the other cooperative work between the two bureaus. 
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General summary of cooperative eases /or the fiscal year 1915. 



Claasc8 0fcas«t. 


Pending 

Julyl, 

l«i4. 


Received 
year. 


Diroosed 
of during 

year. 


Poiding 

Jmie30» 

1915. 


Gaiii(+) 

or 
k»(-). 


Mineral character onlv: 

General Land Office requests for information 

Gtfieral Land Office field service reports 


12 
85 


3 


451 

1,458 

10 

18 


283 
17 


180 
156 

1 
4 


- 1© 

- 71 


Applications for redassffication as to coal 

ADDlieations for dassifloation as to coal 


- 1 
_ I 








100 


1,987 


1.606 


341 


m 


Water resources only: 

Geoeral Land Office requests for information 


14 
16 
3 

13 

110 



1,«57 

119 


125 

67 
67 

49 

460 

7 

5,666 

151 


118 
65 
63 

51 

465 

6 

3,996 

180 


21 
18 
6 

U 
105 

3,327 
90 


_ i 


CaBOT in natfonal forwt« . . . . 


- 4 


Applications for reclassification as to water re- 
sources 


+ 2 


Applications for rights of way 


+ 5 


Iffe^i undM" ^arey Act ..r,^, -, r 


- 1 


Petitions under enlarged-homestead act 

Desert-land proofs under irrigation projects 


;>.« 




i,ei 


6,502 


4,944 


3,579 


-lie 


Mineral character and water resources: 

General Land Office requests for information 

General T^and Office field service reports 

General l-and Office requests for information as 
to water resouitjes. accompanied by field serv- 
ice reports as to mineral cuaracter 


137 
60 

36 
36 


7,944 
659 

526 
123 


6,382 
643 

481 
148 


1,609 
76 

81 
10 


- 16 

- 45 


Tnd^ Offioe vftquests for informatiofi 


+ 25 








368 


9,202 


7,654 


1,866 


-hS» 




3,299 


17,781 


14,294 


5,786 


-3,487 



MINERAL CLASSIFICATION. 
COAL. 

RegulaHons, — ^The regulations governing the classification and valu- 
ation of coal lands approved by Secretary Fisher February 20, 1913/ 
have continued in force during the fiscal year, except that by a deci- 
sion of Secretary Lane on February 16, 1915, the last part of para- 
graph 2 was revoked, the department holding that legally classifica- 
tion of coal land must be made by quarter quarter sections and 
surveyed lots and not by minor subdivisions of 2^ or 10 acres. In 
the comparatively short time that these regulations have been in 
force they have proved the soundness of the principles underlying 
them. Certain modifications may become necessary as knowledge 
of the chemistry of coal is increased and as further statistics are col- 
lected bearing on cost of mining and other factors affecting the value 
of coal lands. The regulations as they now stand furnish what is 
believed to be a sound and conservative standard for the classifica- 
tion and valuation of land underlain by coal of any quality or 
thickness. 

WUhdrawals and restorations. — No withdrawals of coal land were 
made during the year. The policy of reducing the outstanding with- 
drawals was continued in so far as the data available and the demands 
of other work would permit. 

» U. B. Oeol. Survey BuU. 537, pp. 96-97, 1913. 
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Classificcstiona. — ^During the last year, as in previous years, every 
eSort has been made to obtain information with regard to with- 
drawn areas which were believed to be largely noncoal land in order 
that, as rapidly as possible, those areas might be eliminated from the 
withdrawals. The results in acreage classified — 2,902,628 acres — are 
far below those of previous years, partly because of the previous elimi- 
nation from withdrawal of the larger noncoal areas and a consequent 
restriction of field examination to more detailed work on coal lands, 
but chiefly because of the short season of field work in 1914. Reex- 
amination of parts of Wyoming, Colorado, and Utah which had pre- 
viously, on very meager evidence, been classified as coal land resulted 
in the reclassification of lai^e areas, so that the net result of the 
classifications during the fiscal year is a reduction of outstanding 
classified coal lands by 24,568 acres. 

In the following four tables the results of restorations, classifica- 
tions, and appraisals during the year are summarized by States: 

Coal land restored during the fiscal year 1915, in acres. 



State. 



Ontstand- 

Ing July 1, 

1914. 



RestoniF 
tloDs dur- 
ing fiscal 
year. 



Oatstand- 

ingJuneSO, 

1916. 



AricQDa 

California..... 

Colorado. 

Idaho 

Ifontana 

Nevada. 

New Mexico. . 
North Dakota 

?T!::::::: 

Washington.. 
Wyoming 



118,718 

17,764 

4,746,663 

338,452 

14,203,365 

83,833 

5,549,883 

15,202,533 

26,561 

5,968,064 

1,380,928 

2,951,156 



121 
137,097 



1,204,250 



126,228 
465 



291,448 

533,036 

71,001 



118,718 

17,643 

4,609,566 

338,452 

12,999,115 

83,833 

5,423,655 

15,202,068 

26,561 

5,696,616 

847,802 

2,880,156 



50,607,920 



2,363,646 



48,244,274 



Coal lands dasnfied and appraised during the fiscal year 1915, 


in acres. 






Total classificap 
tion. 


Redassiflcation. 


Net facrease or 
decrease (shown 
by minus sien) 
in outstandrng 
classification. 


Coal land appraised. 


State. 


Coal land 

with and 

without 

valua- 

tion. 


Noncoal. 


Coal land 
reclassi- 
fied as 
coal. 


NoDCoal 
reclassi- 
fied as 
coal. 


Coal. 


NonooaL 


Total 
coal land 

pr^. 


priced 
coal land 
reclassi- 
fied as 
nonooal. 


California 




121 

226,793 

1,278,744 

340,394 

40 

10 

291,686 

175,573 

208,052 








121 

145,339 

1,277,076 

340,394 

40 

10 

291,606 

175,573 

181,457 






Colorado 


183,302 

83,635 

7,073 

319 


191,544 
72,891 
5,448 


81,464 
1,668 


- 8,242 
10,744 

1,626 
319 

- 10 

- 158 
86,867 

-115,713 


182,487 

82,117 

7,073 

319 


191,644 


Montana 


72,801 


-^'ewlfexio) 


6,448 


North Dakota. 






Sooth Dakota 


10 
2,138 




10 


I'tah 


1,980 
86,867 
18,039 


80 


1,980 

640 

a 18,079 


2,138 


WashinirtOD 




W^^^ 


133,762 


26,505 


133,763 








381,215 


2,621,413 


406,783 


109,797 


- 24,568 


2,411,616 


292,695 


405,783 



a Indudeo 40 acres previously classified but not appraised. 
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NH re$tUt of coal-land classification to June SOy 1915 ^ in acres. 



State. 


Outstanding claasifica- 
tion July 1, 1914. 


Net result of claasl- 
*\oatVwif» during 
fiscal year (de- 
crease in area 
shown by minus 


Outstanding dassifintkio 
Jimel0,191& 




Coal. 


NoncoaL 


CoaL 


NoncoaL 


CoaL 


NoDCoal. 


Total. 


Arizona. 




42.492 

70,036 

228,381 

9,101,579 

7,936,925 

18,910,206 

2,428 

3,232,564 

2.911,631 

1,044,448 

6,956,334 

2,627,892 

1,386,096 

14,650, 2n 








42,492 

70,038 

228,502 

9,246,M8 

7.936.925 

20.187.282 

2.428 

3.572.958 

2,911,671 

1,044,448 

6,956,344 

2,919,496 

1,561,671 

14,840,726 


42, 4« 

130,753 

237,23 

12,(02,065 

7,930,018 

25,042.672 

8.308 


Arkamn^ .,,.,., 


60,715 

8,720 

3,373,389 

2,113 

4,844,646 

5,880 

976,419 

2,099,324 

14,921 

249,897 

1,066,622 

62,073 

7,736,838 






60, n5 

8,720 

3,365,147 

2,113 

4,855,390 

5,880 

978,044 

2,099,643 

14.921 

o 249, 887 

01,066,464 

148,940 

7,621,125 


California. 




121 
145,330 


Colorado 


- 8,242 


Idaho 


Montana. 


10,744 


1,277,076 


Nevada. 


New Mexico 


i,62S 
319 


340,394 
40 


4 551 002 


North Dakota 

Onson 


5.011,314 
1 039 39 


South Dakota 

Utah 


- 10 

- 158 
86,867 

-115, n3 


10 
291.606 
175,573 
181,457 


7,306,231 
3,985,963 


Wa«ihfnfton , 


1,710,611 


WyomlT?ir. . 


22,461,853 








20,501,557 


09,110,287 


- 24,568 


2,411,616 


020,476,989 


71,521,903 


91,998.809 



o Decrease in coal areas during fiscal year is due to reclassification as noncoal of land previoualy classified 
as coal land. 

Valitation of coal lands June SO, 1915, 



State. 



Appraised 

coal land 

Julyl, 

1914. 



Net result of 
appraisals 

during fiscal 
year 

(decrease in 
appraised 

areas during 

year shown 

by minus 

sign). 



Total ap- 
praised land 
outstanding 
June 30, 1915. 



Total 

valuation of 

appraised 

coal land. 



Avenge 

value 
per 



Arkansas 

California. 

Colorado 

Idaho 

Montana. 

Nevada 

New Mexico. . 
North Dakota 

Oregon 

South Dakota 

Utah 

Washington.. 
Wyoming 



Aere9. 

60,715 

7,720 

2,871,920 

2,113 

4,731,621 

5,880 

958,467 

2,099,324 

4,672 

249,897 

1,048,501 

100 

7,561,929 



Acres. 



9,057 
'9*226' 



1,625 
819 



10 

158 

640 

-115,672 



Acres. 

60,715 

7,720 

2,862,863 

2.113 

4,740,847 

5,880 

960,002 

2,099,643 

4,672 

249,887 

01,048,343 

740 

7,446,256 



11,473,762 

585.066 

186,110,238 

51,824 

116,180,286 

117,600 

21,252,657 

34,065,935 

79,250 

2,756,227 

44,060,750 

16.000 

385,344,887 



ia4.» 

75.70 
65.00 
24.50 
24.50 
20.00 
22.10 
16.20 
16.90 
U.OO 
42.00 
21.60 
51.70 



19,602,859 



-113,0 



019,489,771 



792,114,520 



40.60 



oDecrease in coal areas during fiscal year is due to reclassification as nonooal of land previously classiliad 
as coal land. 

Applications for dassijication and reclasHJiaition. — During the fiscal 
year the Survey received 18 applications for the classification of with- 
drawn lands either as coal or noncoal land and 10 applications for the 
revision of outstanding coal and noncoal classifications. Because 
three of these appUcations asked for noncoal classification in with- 
drawn areas regarding which the Survey has no detailed data, and 
because the evidence submitted by the applicants to show that the 
land is noncoal was of little value, these requests were not granted. 
On the other hand, most of the appUcations for classification as coal 
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land have related to lignite areas, and the applicants have been able 
to supply sufficient information to warrant the action requested. 
More than two-thirds of the applications for classification have been 
granted. The requests for reclassification as noncoal have related 
mainly to areas of flat-lying beds where, because no coal is exposed 
on or near the land, claimants have been imwilling to accept the coal 
classification. Five such applications have been made and denied. 

on.. 

Tlie classification of the public lands with reference to their pros- 
pective value for deposits of petroleum and natural gas was con- 
tinued during the year in California and Wyoming. 

In California more th&a 43,000 acres, principally in Kern County, 
but in part in San Luis Obispo County, were restored to entry, field 
examination by the Survey having shown these lands to be barren of 
oil. No withdrawals were made in California during the year. A 
recomputation of the acreage included in existing withdrawals was 
made, however, ^d it indicated that the area reported as outstand- 
ing on June 30, 1914 (see Thirty-fifth Annual Report, p. 135), was 
too small by more than 140,000 acres. 

In Wyoming, as a result of geologic evidence obtained by detailed 
field examination, nearly 130,000 acres were restored in Natrona 
Coimty and approximately 7,500 acres in Hot Springs County. In 
Natrona County more than 12,000 acres, and in the Bighorn Basin, 
in the north-central part of the State, approximately 183,000 acres, 
were withdrawn as a result of field work by the Survey. The lands 
withdrawn in the Bighorn Basin lie largely in Hot Springs County, 
but include also areas in Park County and a small area in Washakie 
County. There was a net increase during the period of a little less 
than 60,000 acres in the area withdrawn in Wyoming. The areas 
withdrawn in Arizona, Colorado, Louisiana, and Utah have not been 
either increased or decreased during the year. 

The following table shows the areas withdrawn during the fiscal 
year and the total areas included in reserves at its close: 

Oil lands withdrawn and restored during the fiscal year 1915, in acres. 



State. 


Out- 
standing 
Julyl, 

1914. 


With- 
drawals 
during 
fiscal year. 


Restora- 
tions during 
fiscal year. 


Out- 
standing 
June 30, 

1915. 


Arfaooa 


230,400 

1,550,848 

87,474 

414,720 
1,952,326 

622,395 






230,433 

a 1,507,647 

87,474 

414,720 

1,952,326 

681,951 


Calltomla 


(») 


43,301 


Colorado 


LoubMa 






utiST:;:::::::::::::::::::::::::::::::::::::::::^ 






Wyominff 


197,073 


137,517 


-e 




4,758,163 


197,073 


180,818 


4,774,418 



.' Heoomputation of outstanding oil withdrawals in Califfimia shows that the areas previously reported 
noald be incre^ed by 140,404 acres. 
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Of especial interest during the year was the creation of Naval 
Petroleum Reserve No. 3. This reserve includes 9,481 acres b 
Natrona County, Wyo., and covers the Teapot dome immediatdj 
southwest of the Salt Creek field. This dome is as yet untouched b? 
the drill. The lands included in the reserve were segr^ated from an 
outstanding withdrawal, so that its creation did not involve an 
increase in the acreage of lands withdrawn. 

PHOSPRATB. 

The classification of phosphate deposits in Florida, Idaho, Utah, 
and Wyoming was continued during the fiscal year without change 
in procedure. The regulations governing the withdrawal and resto- 
ration of phosphate lands have not been modified since they w^e 
adopted by the Survey on March 2, 1912. 

Phosphate classification during the fiscal year was based on pre- 
liminary examinations in new areas and on detailed examinations in 
the withdrawn areas. These detailed examinations by the Geological 
Survey have resulted in material modifications of the outstanding 
reserves in Idaho and Wyoming. No phosphate examinations w&e 
made by the Survey in Florida, but field investigation by the Gen- 
eral Land Office resulted in the withdrawal of a small area in that 
State. Of especial interest is new information, gathered during the 
year, showing the presence of phosphate on both the north and south 
sides of the Uinta Range in Utah. The reconnaissance field work in 
this region led to the withdrawal of additional lands, aggr^ating 
224,558 acres, not previously known to contain phosphate beds. 

The results of the phosphate examinations for the fiscal year, in so 
far as action toward classification has been taken, are set forth in the 
following summary : 

Phosphate lands withdrawn and restored during the fiscal year 1915, in acres. 



state. 


Oatstand- 
ingJuly 
1, 1914. 


Withdraw- 
als during 
fiscal year. 


Restora- 
tions during 
fiscal year. 


Oatatmd- 
ingJone 
30,1915. 


Florida 


120,877 
1,001,276 

130,215 

30,193 

1,553,968 


120 
5,«78 


280 

40, sn 


130,217 


Idaho 


W^377 


Montana 


130.215 


Utah 


224,558 
42,805 




280,751 


WyomJng , 


414,037 


1.182,816 






2,842,049 


273,221 


454,804 


2,060,376 



The year's activities resulted in a net reduction of 181,673 acres 
in the reserves outstanding at the beginning of the year, this figure 
representing the excess of the restorations over the withdrawals. 



POTASH. 



Field work by the Survey in search of potash was continued during 
the fiscal year. As in previous years, the work was largely explora- 
tory. Experimental drilling in old lake basins is being followed by 
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sinking deep exploratory wells. The year's activities resulted in the 
withdrawal of 119,224 acres in the Smoke Creek Desert, in Nevada, 
and in the additional restoration of 2,880 acres of unsxirveyed lands 
west of Searles liake, in California, included in Potash Reserve No. 2, 
California No. 1, other lands in that reserve having been restored 
during the preceding fiscal year. 

Potash lands withdrawn and restored during the fiscal year 1915 ^ in acres. 



StatP. 


Outstand- 
ing July 
1,1914. 


Withdraw- 
als during 
fiscal year. 


Restora- 
tions during 
fiscal year. 


Outstand- 
ing June 
30,1915. 


r^ifS[>rpff^ 


94,087 
131,582 




2,880 


91,207 
260,806 


Nevada 


119,224 








225,669 


119,224 


2,880 


342,013 



METALLIFEBOXrS LANDS. 

The act of February 26, 1895 (28 Stat., 683), made provision for 
classifying, with respect to their mineral or nonmineral character, the 
lands within the Northern Pacific Railroad grant in certain land dis- 
tricts in Montana and Idaho, the work to be done by commissioners 
appointed for the purpose. The classifications made in many areas 
were unsatisfactory, and a reclassification was provided for in the 
sundry civil act of June 25, 1910 (36 Stat., 739). At the request of 
the General Land Office the work is being done by the Geological 
Survey. Field examination of these lands was first imdertaken by 
the Survey during the field season of 1910. The work was continued 
during 1911, 1912, 1913, 1914, and 1915 and is nearing completion. 
The results of the Northern Pacific Railroad classification work for 
the five years are shown in the following table: 

Umds in Northern Pacific Railroad grant in Idaho and Montana classified by the United 
States Geological Survey ^ by fiscal years, 1911-1915, in acres. 



state. 


1911 


1912 


1913 


1914 


1916 


Total. 


Idaho: 

Mineral 


45,645 
90,712 


19,144 
53,065 


1,000 
1,200 






65,789 
144,967 


Nonmineral 














136,357 


72,199 

1,134 
83,981 


2,200 

19,800 
66,670 






210, 756 




480 
7,696 


6,629 
7,911 


Montana: 

Mineral 


130,386 
21,802 


158.429 
186,960 


Nonmineral 




Total: 

Mineral 


152,188 

176,031 
112,614 


85,115 

20,278 
137,036 


85,370 

20,800 
66,770 


8,176 

480 
7,696 


14,540 

6,629 
7,911 


345,389 

224,218 
331,927 


Nonmineral 






288,545 


157,314 


87,570 


8,176 


14,640 


656,145 



7517*' 



-11 
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In addition to the above work^ examinations were made of the 
Colorado Indian Reservation in Arizona and California in 1914 for the 
Office of Indian Affairs, and classification of the reservation was 
reported to the Commissioner of Indian Affairs in March, 1915. 

During the summer of 1914 an examination of the Snake River 
gravels in the Fort Hall Indian Reservation was completed by the 
Survey for the Office of Indian Affairs. 

An examination of the Yuma Indian Reservation, in CalifonuA^ 
during the field season of 1914 resulted in the completion of the 
mineral classification for the Office of Indian Affairs, and the com- 
pleted classification has been reported to that office. 

During the summer of 1914 the Queniult Indian Reservation, 
Washington, was examined for the Office of Indian Affairs, and the 
lands therein were classified and reported on as to their value for all 
minerals except the oil and gas in a few sections. 

Metalli/eraus clasaifications made during the fiscal year 1915, in acrtt. 



State. 


MfaMral. 


N<»i- 


Total 


Arisona 


31,934 
6,3fl0 


214,048 

78,338 

447, MO 

189.590 


245.982 


CallfomJa. 


83.afe 


Idaho 


447.9ft) 


Washington ... 




189. 5» 


e . . i - - . 








37, 2M 


929,016 


9Si,m 



HYDROGRAPHIC CLASSIFICATION. 



WATER POWER. 



Withdrawals and restorations. — ^The classification of the public 
lands with relation to their value in connection with water power was 
continued during the year, the withdrawals being made imder the 
authority conferred by the two acts of June 25, 1910 (36 Stat., 847; 
36 Stat., 858), and the act of August 24, 1912 (37 Stat., 497). On 
July 1, 1913, the area included in outstanding withdrawals wbs 
1,898,405 acres. Durmg the year 292,134 acres additional were with- 
drawn and 55,646 acres previously included in power-site reserves 
were restored to the pubUc domain. On June 30, 1914, the total area 
withdrawn in connection with water power was 2,228,105 acres. 

The following table shows the action taken during the year and the 
areas outstanding, classified by States: 
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Power sites withdrawn, restored to entry, and outstanding, fiscal year 1916, in acres. 



state. 


Oatstand- 

ingJuly 1, 

1914. 


New with- 
drawals 
during 

flacalyear. 


Reetora- 
tions dur- 
ing fiscal 
year. 


Outstand- 
ing June 
30, 1916. 


AfttMOTlfl 


120 






120 


fihtnk^ , , 


68,200 




68,200 


Arlrwpf^ 


17,704 
190,431 
222.769 
270,390 
272,759 




17,704 




147,000 
83,201 




337,431 
666,090 


CaUfarnia 


280 


Cokmdo 


270,390 


I4aho.. - ■ 


6,082 
1,240 


24,868 


252,973 

1,240 

11,020 


Michigan 


Mlmi^ti.... 


11,020 

167,041 

761 

19,087 

13,677 

266,710 

378,147 

97,637 

73,564 




V<mtan» . , 


610 


2,200 


165,361 
761 


Nthnwkft , 


Nevada 


7,224 




26,311 


NevMexioo 




13,577 


Oreeoii. 


656 
2,608 
7,507 
18,911 


4,040 

18,160 

988 

6,110 


263,326 


uSE^;:::::::::::::.:::::::::. :::::::::::::::::::::: 


362,600 


WMhixurton 


104,056 


WvQfDixur 


87,366 








1,991,617 


292,134 


66,646 


2,228,106 



Applications for redaasijicaMon. — ^At the beginning of the fiscal year 
13 applications for the reclassification of lands included in power-site 
reserves were awaiting action and during the year 49 were received. 
Out of this total of 62 cases action was taken on 51, leaving 1 1 pending 
at the close of the year. 

Right'of-'wa/y applications. — ^Departmental regulations of January 
6, 1913, under the act of Congress approved March 4, 1911 (36 Stat., 
1253, 1254), and of March 1, 1913, under the act of Congress approved 
February 15, 1901 (31 Stat., 790), charge the Geological Survey with 
important administrative duties in connection with appUcations for 
rights of way over the pubUc lands for piu*poses relating to the devel- 
opment of water power. Such applications, when received in proper 
form at the General Land Office, are now forwarded to the Survey 
for consideration of such matters as relative priority of appUcations, 
incompatibility of works, relative beneficial utilization of resources, 
and the engineering and economic features involved in the applica- 
tions and permits. If the approval of an apphcation is found to be 
compatible with the pubUc interest, a draft of agreement is prepared 
setting forth terms on which the use of the desired right of way is to 
be conditioned, and a report is made on the circimistances in the case. 
On June 29, 1915, the Attorney General held that the act of February 
15, 1901, is applicable to the Territory of Alaska, the field for devel- 
opment of power under permit being thereby extended. 

In addition to appUcations for rights of way for hydroelectric devel- 
opment a large number of appUcations for rights of way of other 
types are referred to the Geological Survey for consideration and 
report. These embrace appUcations for rights of way for railroads 
under the acts of March 3, 1875 (18 Stat., 482), and March 2, 1899 
(30 Stat., 990), affecting pubUc lands and Indian reservations, respec- 
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tivelji on which report is made as to whether or not the constructioii 
of the raiboad will interfere with power or irrigation development 
on streams in the vicinity of the right of way; appUcations for r^ts 
of way imder the act of March 3, 1891 (26 Stat., 1095), for irrigation 
uses on which report is made as to Jnterference with power develop- 
menti the feasibility of the project, and other features; application 
for rights of way across national forests for mining, milling, and mu- 
nicipal purposes imder the act of February 1, 1905 (33 Stat., 628); 
and a variety of miscellaneous appUcations for domestic, municipal, 
mining, and railroad water supply. The number of each type 
received and the action taken thereon is indicated in the following 
table: 

AppliooHonafor rights of way during theJUcal year 1915, 



Classes. 


Pending 

Julyl, 

19k 


Received 
during fis- 
cal year. 


Acted OD 
during fis- 
cal year. 


PODdil^ 

Jane 30, 
»li 


Railroad: Acts of Conf^ess approved Mar. 3, 1875 (18 
Stat., 482), May 13, 1898 (30 Btat., 409), Mar. 2, 1899 
(30 Stat., 404), etc.. 


30 
16 
53 

11 


118 
218 
31 

93 


119 

205 

45 

96 


a 


Irrigation: Acts of Congress approved Mar. 3, 1891 (26 
8&t., 1095), Mav 11, 1898 (30 §tat., 404), etc 

Power: Acts of Congress approved Feb. 15, 1901 (31 
Stat., 790), Mar. 4, 1911 (36 Stat., 1253, 1254), etc 

Miscellaneous: Acts of Concress approved Jan. 21, 1895 
(28 Stat., 635), May 11, 18)8 (30 Stat, 404), May 21, 
1896 (29 Stat., 127), Jan. 13, 1897 (29 Stat., 404), Feb. 
15, 1901 (31 Stat., 790), Feb. 1, 1905 (33 Stat., 628), 
Mar. 4. 1911 f36Stat.. 1253. 1254). etc 


m 
m 

8 






Total number of applications for original con- 
sideration 


110 

47 


460 
67 


465 
76 


lOS 


Additional applications for reconsideration 


38 







Note.— The first application received from the Secretary's office was dated Oct U, 1909; from tlw 0<b- 
eral Land Ofilce Nov. 11, 1909; from the Office of Indian Affairs Dec. 23, 1909. 



ZRBIOATIOH. 



Reservoir witMrawdls. — ^A number of reservoir sites, valuable prin- 
cipally for the storage of water for irrigation, have been exaniined 
by the Geological Survey, and, on its recommendation, the lancb 
they include have been withdrawn from entry. The area included 
in such withdrawals at the close of the fiscal year is shown in the 
following table: 

Reservoir sites restored to entry during the fiscal year 1915, in acres. 



state. 



Outstand- 
ing 
Julyl, 
1914. 



Restora- 
tions daring 
fiscal year. 



Ootstand- 

big 

Jane 30, 

1915. 



Arizona 

Montana. 

North Dakota 

Oregon 

South Dakota. 
Washington.., 



33,040 
15,640 

1,560 
10,619 

8,542 
35,943 



8,54a 



23.010 

1&,6I0 

1,SB9 

10,619 



ss,9a 



95,358 



8,542 



86,^ 



Digitized by VnOO^l^ 



lAND-CLASSIFICATION BOABD. 



165 



Carey Ad segregations. — ^During the year 7 proposed segregation 
lists under the Carey Act were received for report as to available 
water supply, general feasibility of plan of reclamation, and mineral 
character of the lands, and reports on 6 of these lists had been sub- 
mitted before .the fiscal year closed. Supplemental reports on 3 other 
lists were also furnished. 

Irrigation projects. — ^The Geological Survey, by instructions of the 
SeCTetary of the Interior dated March 15, 1913, furnishes to the Com- 
missioner of the General Land Office all information at hand relative 
to the available water supply and the feasibility of irrigation projects 
whose water rights or shares are presented as evidence of compliance 
with the requirements of the desert-land act. During the year 151 
such cases were received and 1 19 were carried over from the preceding 
year. Of these 270 cases 162 were reported on and 90 were pending 
June 30, 1914. Supplemental reports were rendered on 18 cases. 

EVLABOED HOKSSTBADS. 

Classification of lands under the enlarged-homestead acts of Feb- 
ruary 19, 1909 (35 Stat., 639), June 17, 1910 (36 Stat., 531), and 
June 13, 1912 (37 Stat., 132), was continued during the year. By 
the act of March 3, 1915 (38 Stat., 953), the enlarged-homestead act 
was extended to Kansas, and by the act of March 4, 1915 (38 Stat., 
1163), to South Dakota, making the act now applicable to 14 States. 
Designations during the fiscal year have added a laige area of land 
to that previously classified, the added land having been included as 
a restilt of investigations of surface and underground water. The 
following table summarizes the work of the year: 

Enlarged'homeatead designations during the fiscal year 1915, in acres. 



State. 


Outstand- 
ing July 1, 
1914. 


Doeigna- 
tlons during 
fiscal year. 


Cancella- 
tions during 
fiscal year. 


Outstand- 
ing June 30, 
1915. 


ArilODB 


24,530,036 

850,506 

24.293.297 


501.981 

1,146,092 

539.947 




25,032,017 
1,996,598 


CBUfaniia 




ColonKlo 


111,082 


24,722,162 






Idalio: 

Sectioii8l-6 


7,193,220 
53,316 


1,289,074 
33,598 


27,189 
121 


8,455,105 


SectioDd 


86,793 








7,246,536 


1.322,672 


27,310 


8.541,898 


ITftnUM 




277,605 

3,766,349 

1,264 

4,328,545 

360,057 
2,066,723 
1,756,332 




277,605 


Montana, . 


42,997,071 
46,303,933 
19,045,996 
8,379,764 
14,869,826 


2,607 


46, 760. 813 


Nevada 


46,305.197 


New Mexico 




23.374,541 


North Dakota 


314 


8,739,507 


Oramn 


16.936.548 


Booth Dakota. 




1.756,332 










Utah: 

8ecUoiial-5 


6,966,309 
1,217,106 


181,244 
2,606 


160 
680 


7,147,393 


Sectiond 


1,219,033 








8,183.415 


183.850 


840 


8.366,425 


^Nhlngton 


3.660,853 
17.920.496 


384,688 
849,154 


28,654 


4,016.887 


Wjmnfnff , 


18.796,650 










218,281,728 


17,485,259 


170,807 


235,596,180 
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The general provisions of the acts, which apply in all 14 Stat^ 
permit the entry by one person of 320 acres of ^'nonmineral, non- 
irrigable, unreserved, and unappropriated surveyed public lancb 
which do not contain merchantable timber/' As a prerequisite to 
the allowance of such entry, the land must have been designated by 
the Secretary of the Interior as not being, in his opinion, " susceptibk 
of successful irrigation at a reasonable cost from any known source 
of water supply." Under the provisions of section 6 of the acts of 
February 19, 1909, and June 17, 1910, applicable in Utah and Iddio, 
the Secretary may further designate lands which do not have upon 
them ''such a sufficient supply of water smtable for domestic piu^ 
poses as wotild make continuous residence upon the lands possible," 
and entrymen upon such lands are relieved of the necessity of resi- 
dence. By the act of March 3, 1915 (38 Stat., 956), the enlarged 
homestead act was amended so as to permit, under certain conditions, 
an additional entry, though final proof has already been submitted 
on the original entry. 

Designations under the enlai^d-homestead act are made either in 
large, compact areas, as a result of field investigations covering rather 
large districts, or in small units, as a result of investigations made at 
the request of prospective entrymen. These requests are referred to 
as enlarged homestead petitions, and because of the fact that the 
larger areas of land to which the acts are believed to be applicable 
have already been designated, the record of the year shows a laige 
increase in the number of petitions received. This has in part been 
the residt of the extension of enlarged homesteads to two additional 
States and in part of the passage of the act of March 4, 1915 (38 Stat., 
1163), which provides that a preference right to enter the lands desig- 
nated can be secured by the filing of an application at the local land 
office of the district in which the lands are situated. The following 
table indicates the disposition made of petitions received during the 
year: 

Action on petitions under the enlarged-homestead acts during the fiscal year 1915, 





Pending 

JulylT 

19U. 


Received 
during fis- 
cal year. 


Action taken. 


Total 
acted on. 


Pending 

June 30, 

1915. 


Cases re- 


state. 


AUdesig. 
nated. 


Part des- 
ignated. 


Refused. 


ooosid* 
cred. 


Arisona.. 


8 

66 

54 

481 



619 



42 

67 

136 



79 

39 

66 


51 
333 
257 
826 
194 
1,803 

12 
293 
111 
336 
905 
197 
127 
221 


37 
210 
106 
473 

63 

1,061 

3 

174 

131 

327 

52 

41 
104 
126 


2 

12 
45 

1 
124 

7 

40 

1 

3 

7 

26 


7 
27 
51 
397 

I 
162 


38 
17 
41 

1 
18 

7 
18 


46 
2S7 
169 
915 

65 

1,347 

3 

247 

155 

408 

54 

62 
118 
170 


13 
162 
142 
392 
129 
1,075 
9 
88 
23 
64 
851 
214 
48 
U7 


s 


California 


10 


Colorado 


17 


Idaho 

Ka^iMW... , 


123 



MontAJiA 


81 


Nevada 

New Mexico 



2S 


North Dakota- 

Oregon 


46 

1 


South Dakota 

iitfth 


Washhigton 

Wyoming 


i 






1,657 


5,666 


2,908 


303 


785 


3,996 


3,327 


372 



Digitized by 



Google 



PUBLICATION BRANCH. 



167 



A set of maps of the States affected, showing areas designated 
Li^xuder the enlarged-homestead acts and the status of designations 
eT^ine 30, 1915, has been printed. 

PXTBLIO WATXB &BSX&VS8. 

As information has become available recommendations have con- 
tdxLued to be made for the creation of public wat^er reserves, in order 
t»I:xat important springs and sources of stock water on the desert and 
somiarid range lands may remain accessible to the public. Additions 
eucnounting to 19,257 acres have been made during the year to reserves 
of this type. The action taken is summarized in the following table: 

F^tthlic water reserves withdrawn from entry and restored to entry during the fiscal year 191 5 ^ 

xn acres. 



State. 



Outstand- 
ing July 1, 
1914. 



Withdrawn 
during fis- 
cal year. 



Restored to 
entry dur- 
ing fiscal 
year. 



Outstand- 
ing June 30, 
1915. 



Aiiaoiut 

CaUfDmia.... 

Colorado 

I<lalio 

Montana 

KevadA 

New Mexico. 



1,300 

43,624 

480 



1,018 
7,030 



12« 



Otmoo., 
Uteh... 



Ut 

Wyoming.. 



1,440 
2,500 
32,707 
81,011 



5,705 
1,040 
1,464 



1,520 
520 



240 



2,992 

50,554 

480 

5,765 

1,040 

1.464 

1,440 

2,500 

33,987 

82,431 



163,762 



19,257 



366 



182,653 



PT7BLIOATION BBANOH. 



DIVISION OF BOOK PUBLICATION. 



8E0TI0H OF TEXTS. 



During the year 48,911 pages of manuscript were edited and pre- 
pared for printing and proof sheets for 21,407 final printed pages 
were read and corrected. This work involved the handling of 5,099 
galley proofs and 35,522 page proofs. The corresponding figures for 
1913-14 were 47,751 pages of manuscript, 16,786 final printed pages^ 
4,574 galley proofs, and 28,202 page proofs. Indexes were prepared 
for 66 publications, covering 16,723 pages ; the figures for the previous 
year were 56 publications and 11,143 pages. The list given on pages 
16-37 shows the number, scope, and character of the reports issued 
during the year. 

At the close of the fiscal year eight persons were employed in this 
section. The water-resources branch has continued to render special 
assistance in copy preparing and proof reading. 



Digitized by 



Google 



168 THIRTY-SIXTH ANNUAL BBPORT OF GEOLOQICAL SURVEY. 
8E0TI0H OF ZLLTTSTSATIOirB. 

The niimber of illustrations prepared was 3,553, comprising 191 
maps, 765 photographs prepared for reproduction, 905 diagrams 
and sections, 1,480 paleontologic drawings and photographs, and 212 
miscellaneous. The processes used for the reproduction of the illustra- 
tions sent to the printer and the number reproduced by each process 
were as follows: Chromolithography and photolithography, 185 
subjects; halftone engraving, 674 subjects; zinc etching, 553 sub- 
jects; wax engraving, 1 subject; cuts already engraved, 74 subjects. 
Proofs to the number of 2,000, including 380 revises, were received 
and compared critically. The finished work representing all Uie 
lithographs furnished by contractors was examined. Electrotypes of 
99 cuts were furnished to outside applicants. At the dose of iiie year 
material for illustrating 24 reports was in preparation. 

As in previous years, a cost record has been maintained. The 
personnel of the section at the close of the year consists of the chief 
of the section, 9 draftsmen, 1 imder clerk, and 1 messenger boy. 

SEOTIOH OF DISTRXBTTTIOH. 

The section of distribution received during the year 187 new 
books, 16 reprinted books, 3 new geologic folios, 17 geologic maps, 3 
revised and reprinted geologic folios, 8 revised geologic maps, 4 
reprints of geologic maps, 90 new topographic maps, 9 revised maps, 
8 photolithographs, and 98 reprints of maps, a total of 443 publica- 
tions. The total of all editions received was 689,192 books, 24,066 
geologic foHos, and 711,711 maps, a grand total of 1,424,969. This 
does not include pamphlets for administrative use, such as lists of 
publications and index maps. 

There were distributed 596,649 books, 23,588 folios, and 487,049 
maps, including 136 books, 16,583 folios, and 342,404 maps sold, a 
total of 1,107,286, an increase in books and maps and a decrease in 
fohos, the demand originating from the low-priced sale of folios 
because of fire damage being largely satisfied last year. 

The total amoimt received and turned into the Treasury as tiie 
result of sales of pubhcations was $27,711.12. The sales of topo- 
graphic and geologic maps amoimted to $26,030.97, of topographic 
and geologic folios $1,400.15, and of books $280. 

Sixteen persons were employed in this section during the year, 
and 84,788 letters were received and answered during that j>eriod. 

DIVISION OF MAP EDITINO. 
SEOTIOH OF OEOLOOIC MAPS. 

This section continued in charge of George W. Stose, geologist, 
who directed the pubUcation of the maps and illustrations of the 
geologic fohos and critically reviewed all geologic maps intended 
for publication in other reports of the Survey. 
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Twenty-seven folios were handled in the section during the year. 
5ix folios were completed and published during the year — ^Nos. 193 
x> 195, inclusive, and reprints of Nos. 112, 148, and 155, which were 
>ut of stock and were revised and brought up to date. The three 
new folios are noticed in the list of publications on page 36. 

At the close of the fiscal year the maps and iUustrations of folios 
196 (Philipsburg, Mont.), 197 (Columbus, Ohio), and 198 (Castle 
Rock, Colo. I were complete and their texts were in proof, so that 
these three folios will be issued soon. The maps and structure sec- 
tions of folios 199 (Silver City, N. Mex.), 200 (Galena-Elizabeth, 
m.), and 202 (Eureka Springs-Harrison, Ark.) were also printed, 
and the other illustrations of these fohos were near completion. The 
maps and sections of the Colorado Springs (Colo.) foUo were in press, 
the maps of the Leavenworth-Smithville (Mo.-Kans.) folio were in 
stone proof, and the maps of folio 201 (Minneapolis-St. Paul, Minn.) 
were engraved and in part in stone proof. The engraving of the maps 
for the Deming (N. Mex.), Detroit (Mich.), and Tolchester (Md.) 
folios was begmi. The Colchester-Macomb (HI.), Eilkton- Wilming- 
ton (Md.-Del.), and Herman-Morris (Minn.) maps have been pre- 
pared for engraving, which will be begun as soon as the texts are 
completely criticized and revised. The Cleveland (Ohio), Pittsfield- 
Becket (Mass.), and Shefiield-Sandisfield (Mass.) maps have been 
partly prepared for engraving, but are awaiting sUght field inspec- 
tion. The Bellefonte (Pa.), Bessemer-Vandiver (Ala.), and Monte- 
vallo-Columbiana (Ala.) maps have been examined, but are awaiting 
field conference and oflBce revision before preparation for engraving. 
Two draftsmen, specially qualified to read and prepare geologic 
maps, sections, and other drawings, are employed in the section imder 
the direction of the geologist in charge. 

SECTIOH OF TOPOGRAPHIC MAPS. 

At the beginning of the year 183 atlas sheets and maps of special 
areas were on hand for publication and the accessions during the year 
were 102, making a total of 285. Of these, 107 (90 new engraved 
maps, 9 engraved maps which are new editions or new in form of 
pubUcation, and 8 photolithographs) were published. The following 
statement shows the comparative status of map editing and publica- 
tion on June 30 for the last five years: 



Progress of map publication for Jive years ended June SO, 1 916. 






1911 


1912 


1913 


1914 


1915 


Published daring the year 


86 
56 
95 


114 
65 
102 


101 
89 
105 


102 
69 
114 


107 


^proceinof ensfavioff 


87 


usHiS! . . v!?. : 


91 
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The manuscripts edited during the year comprise 117 topc^raphk 
atlas sheets and other maps prepared for engraving, 3 of which wen 
afterward withdrawn from publication, 26 sheets of plans and pro- 
files of 11 rivers, corrections for 128 engraved mi^ about to be 
reprinted, and 226 maps or sheets for the illustration of 33 Surver 
reports. The proof read comprises 98 new topographic maps, cor- 
rections to 57 old maps, 2 panoramic views, and 15 maps reproduced 
under contract. The index maps for 11 circulars of the series 9-^23 
were revised and reprinted during the year, and a text was adapted 
for each of 14 new State index circulars which have been published. 

Six men were continuously employed in this work. 

DIVISION OF ENGRAVING AND PBINTING. 
MAPB AHD FOLIOS. 

During the fiscal year 90 topographic maps were engraved sni 
printed; 9 topographic atlas sheets were corrected after field revision 
and new editions printed; and 7 State maps, scale 1:500,000, and 
1 three-color topographic map were photolithographed and printed 
during the year, making the total number of new maps and new 
editions printed 107. 

Corrections were engraved on the plates of 118 sheets, including 
112 for reprinted editions and 6 for other purposes. Of those cor- 
rected for reprinting, including new maps (engraved and photo- 
lithographed), 206 different editions were printed and delivered to the 
map room. This is a decrease of 95 editions and 232,011 copies of 
regular office maps from the previous year. 

Three new geologic folios and three reprinted folios were pub- 
lished during the year, the number published in the preceding yew*. 
Of the new folios one is a double folio and one (the San Francisco) 
contains five sets of geologic maps. State editions of two folios and 
octavo editions of two folios were issued during the year. Eklitions 
and partial editions of folios and octavos amounting to 24,066 copies 
were printed and delivered, a decrease of 4,164 copies during the year. 

COHTRACT BirORAVIirO AMD PBOmHO. 

For the Government Printing Office the following items were 
printed and delivered; Illustrations for the annual report of the 
governor of Hawaii; annual report of the Commissioner General of 
Immigration; annual report of the Commissioner of Indian Affairs; 
annual report of the Chief of Engineers, United States Array; annual 
report of the governor of Alaska; annual report of the Board of 
Regents, Smithsonian Institution; annual reports of the War 
Department, volume 2 (War Document 480); Fiscal regulations, 
Department of Agriculture, 1915; Limnological study of the Finger 
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Lakes of New York, Bureau of Fisheries; American Ephemeris and 
Nautical Almanac, 1915; American Ephemeris and Nautical Almanac, 
1918; Reportoneducationof the natives of Alaska; Statistical Atlas 
of the United States, 1910; Department of Agriculture Bulletins 181, 
198, and 204; Census reports, volumes 1-3, population, volume 6 
(agriculture, general report and analysis); Department of Agricul- 
ture, Office of the Secretary, Report 100, Potash from kelp; Plane- 
table manual (Appendix 7, report of the Superintendent of the Coast 
and Geodetic Survey, 1905) ; United States Coast Pilot, part 4, Point 
Judith to New York; Inside Route Pilot, Key West to New Oleans; 
Inside Route Pilot, coast of New Jersey; Revenue-Cutter Service 
Bulletin 3, International ice observation and ice patrol in the north 
Atlantic Ocean; Bureau of Mines Bulletin 98, report of the Selby 
Smelter Commission; Interstate Commerce Commission reports, 
volume 24; House Document 971, Sixty-third Congress, second ses- 
sion — Red Lake Reservation; illustrations for Geological Siu^ey 
BuUetms 527, 531-B, 675, 576, 578, 580-K, 580-M, 581-D, 582, 586, 
589, 590, 592, 592-A, 596, 600, 602, 604, 606, Professional Papers 87, 
90-1, 90-J, 96-B, Water-Supply Papers 306, 309, 319, 338, 342, 343, 
344, 346, 347, 348, 349, 350, 366, 367, 368, 369, Mineral Resources, 
The stone industry in 1912, The stone industry in 1915, and Topo- 
graphic instructions of the Geological Survey. In addition, the 
following separate illustrations were printed and deUvered to the 
Government Printing Office: Diagrams of six bird reservations and 
one elk reservation; panoramic views of Yosemite, Yellowstone, 
Glacier, Mount Rainier, and Crater Lake national parks; maps 
showing glaciers of Glacier and Mount Rainier national parks; map 
showing origin of the scenic features of Glacier National Park; 
Photometric lamp-sheet test. Form 174; township blank. Form 
4-675a; map of National Zoological Park; map of the United States 
by counties; map of the world (Department of Agriculture); map 
showing the areas quarantined for the gypsy moth and brown-tail 
moth, 1914 (Department of Agriculture); Protractor, Form 678 
(Department of the Interior); sectional diagram (Department of 
the Interior); identification cards (Department of the Interior); 
sample markings for brass caps (Department of the Interior). 

The following work was done for other Government departments 
and bureaus: For the Forest Service, maps of 17 national forests, 11 
iire folders and tourists maps, 5 proclamation diagrams of national 
forests, 4 enlargements of field sheets, annual programs of work, 
1914 and 1915, annual estimate blank, blank form (grazing classifica- 
tion), diagram. Form 493, homestead entry plats, lookout station 
protractor, map showing national forest areas, map of North 
America 7} by 10 inches, map of North America 15 by 20 inches. North 
America outline map, map of southern Appalachian region. United 
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States contour map, section diagrams, and other miscellaneous 
for the General Land Office, 1,492 township plats, 677 mineiral phl% 
12 State maps showing homesteads, maps of two Indian re6»*vatiooi^ 
21 plats of villa sites, and other miscellaneous works; for the Office 
of Indian A£fairs, maps of 4 Indian reservations; for the Panmnu 
Canal, 10 maps of Canal Zone and 1 map showii^ Isthmus and com- 
pleted canal. Work was also done for the Reclamation Serviei^ 
Alaska Boundary Siu*vey, War Department (Corps of Rngirwwra, 
United States Army), Interstate Conmierce Commission, District of 
Columbia (pubUc schools), War Department (Students' Mifituy 
Instruction Camp), Panama-Pacific International Exposition, Bureaa 
of Mines, Bureau of Standards, Bureau of Ekiucation, Weather Bureau, 
Public Health Service, Department of the Interior, Smithscmian 
Institution, Alaskan Engineering Commission, Bureau of Light- 
houses, Department of Labor, Department of Agriculture (Bureau of 
Chemistry), War Department (Army Service Schook wid Coast 
Artillery School), Department of Labor (Immigration Service), Navy 
Department (United States Marine Corps), Bureau of Labor Statis- 
tics, Hydrographic Office, Bureau of American Ethnology, National 
Museum, Post Office Department, Bureau of Soils, and United States 
and Canada Boundary Siu^ey. In addition to the above, a large 
amount of miscellaneous work was done for other divisions and 
branches of the Siirvey. This work for various branches of the 
Government amounted to about $72,000, for which the division was 
reimbursed by transfer of credit on the books of the United States 
Treasury. 

Work was also done for Houghton, Mifflin & Co., Heliotype Co. of 
Boston, Norris Peters Co., Greological Siirvey of New Jersey, J. M. 
Kennedy, Department of Chemical Engineering, University of Michi- 
gan, War Department (United States Enghieers Office, Philadelphia, 
Pa.), and N. C. Grover, and the money received in payment for the 
work, amoxmting to about $350, was turned into the Treasury of the 
United States to be credited to miscellaneous receipts. Undo* coop- 
erative agreements, transfer impressions were f iimished without charge 
to the State surveys of Kentucky, Illinois, and Pennsylvania. 

There was also a large amoimt of miscellaneous office work, indud- 
ing index circulars, list of geologic folios and topographic maps, State 
maps, etc. This work, for which no refund was obtained, amount^ 
to about $4,600. 

Of contract and miscellaneous printing of all kinds, the total num- 
ber of copies delivered was 2,803,428, which required approximately 
3,850,004 printings. The total nimiber of copies printed, including 
topographic maps and geologic folios, was 3,533,726, requiring ap- 
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proximately 8,525,104 impressions. On requisition of the Govem- 
ment Printing Office, 333 transfer impressions were made and shipped 
by contracting printers. 

PHOTOOBAPHZO LABOHATOBT. 

The output of the photographic laboratory included 15,095 n^a- 
tives, of which 2,378 were dry, 3,652 were wet, 664 were paper, 7,437 
were field n^atives developed, 964 were lantern slides, and 2,361 
were photolithographic; 3,824 zinc plates, 278 zinc etchings, 248 
ceDuloids, and 48,734 prints, of which 22,906 were maps and diagrams 
and 25,828 were photographs for illustrations. In addition 2,110 
prints were mounted and 192 slides colored. 

ADMINISTBATrVE BRANCH. 

EXBOUTIVB DHTISION. 

The work in the executive division was of the usual scope except 
that the work of the stores section and the shipping and receiving 
clerk was transferred to the division of accounts. 

Mails f files J and records. — During the year 138,791 pieces of mail, 
of which 2,443 were registered, were opened and referred. In addi- 
tion, 90,395 letters were received direct by the other divisions, a 
total of 229,186 for the Survey. 

Of the letters opened in this division, 24,037 contained a total of 
$28,521.80 remitted for Survey publications, a decrease of 1 per cent 
in number of letters, and $1,283.93 in amount, compared with the 
fiscal year 1914. 

The recording, referring, filing, and mailing of correspondence re- 
quired practically the entire services of seven clerks. The number 
of letters mailed through the division was 136,827, an increase of 
about 13 per cent over the preceding year. This number does not 
include the outgoing registered mail, which numbered 11,960 pieces, 
or 239,559 pieces of letter mail sent direct from the other divisions — 
a total of 388,346 for the Survey, an increase of 6 per cent over 1914. 

Personnel, — ^The roll of Secretary's appointees numbered 909 at 
the close of the fiscal year, 18 more than at the close of the fiscal year 
1914. The total number of changes in the personnel for the year 
was 586, which included 131 new appointments, 112 separations, 305 
promotions, 2 reductions, and 36 misoeUaneous changes. 

During the year 15,037 days of annual leave and 2,771 days of sick 
leave were granted, being 66 per cent of the amount of annual leave 
and 12 per cent of the amount of sick leave which it is permissible to 
grant imder the law; 5,288 days of leave without pay were also 
granted. 
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DIVISION OP ACCOUNTS. 



During the year the handling of express and freight shipments 
issuing of stationery supphes from stock was transfeir^ from 
executive division to the division of accoimts. During the jm 
3,504 pieces of freight and express were handled, of which 970 ▼< 
outgoing and 2,534 were incoming, and 6,338 requisitions were 
from stock in the stationery room. 

A condensed statement covering the financial transactions AxaiBg 
the fiscal year is given below, including disbursements up to S9* 
tember 30. The imexpended balances of that date largely represeofc 
outstanding obligations. 

Amounts appropriated for and expended by the United States Geological Stffre$ pff- 
taining to the fiscal year ended June SO, 1915. 



Title of appropriation. 



Appropria- 
tion. 



Repay- 
ments. 



Available. 



Disbane- 
moits. 



Salaries, office of Director 

Salaries, scientific assistants 

Skilled laborers, etc 

Oaging streams, etc 

Chemical and pnjrsical researches.. 

Preparation oiilliistrations 

Mineral resources of United States. 
Geologic maps of United States. . .-. 

Books for the library 

Topographic surveys 

Geologic surveys 

Mineral resources of Alaska 

Surveying national forests 



$35,340.00 

29,900.00 

20,000.00 

lfi0,000.00 

40.000.00 

18,280.00 

75,000.00 

110,000.00 

2,000.00 

350.000.00 

400,000.00 

100,000.00 

76,000.00 



$33,634.72 
12.04 



43.33 
73,325.61 



1,134.72 

3,018.37 

.77 

8.57 



$35,340.00 

29,900.00 

20,000.00 

183,634.72 

40,012.04 

18,280.00 

75,043.33 

183,325.61 

2,000.00 

351,134.72 

403,018.37 

100,000.77 

75,008.67 



$35,198.83 
29.80a00 
19,999.66 

182.750.14 
38,487.77 
IS. 200.41 
74,792.50 

160,950.53 
1,326.25 

349,653.86 

388,413.39 
94,586.45 
73,866.19 



$ULC 

m.m 

l,5ltf 
AS 

as 

22.m« 

cm 

i,«it 

14.eM.S 
&4R8 
1.1S?.3I 



1,405,520.00 111.173.13 



1,516,693.13 



1,468,034.98 4S.651U 
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LIBRABT. 

The library has acquired during the year all the important new 
publications of geologic interest or bearing on the work of the Survey. 
The European exchanges were somewhat less numerous than usual 
on account of the war. Altogether 12,795 books, pamphlets, and 
periodicals and 1,218 maps were received. 

The cataloguing inchided cmrent accessions and also the finftl 
cataloguing of older sections of the collection, embracing the geolc^c&l 
smnreys of Finland, Greenland, India, Mysore Province, Nedierlands, 
Prussia, Rumania, the Transvaal, and the Union of South Africa; 
60 sets of periodicals; and monographs on chemistry and on general^ 
dynamic, structural, historical, and economic geology. The library 
furnished 777 title entries to the Library of Congress for printiiig; 
11,968 cards were added to the catalogue. 

Recorded loans numbered 8,069 books and 272 maps, this number 
not including the books and maps used in the library by 9,022 readers. 
The classification scheme and the catalogue have served as guides for 
the librarians of a number of geologic libraries, who have visited Uie 
Survey library and studied its working methods. 

During the last nine months of the year about 600 books from the 
Washington City Public library have been deposited in this library 
for recreative and educational reading by members of the Survey. 
From this deposit 1,713 loans were made, of which about 12 per cent 
were books on biography, poetry, travel, and the social sciences. 

The bibliography of North American geology for 1913 was pub- 
lished as Bulletin 584. The bibliography for 1914 has been com- 
pleted and is passing through the press as Bulletin 617. Work has 
continued throughout the year on the bibliography and index com- 
prising all the published literature of American geology. 

Exchange copies of Survey publications have been distributed 
promptly both to domestic and foreign libraries, with the exception of 
those for libraries in the countries now at war. These have been 
necessarily withheld imtil the Smithsonian International Exchange 
shipments shall be resumed. 
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THIRTY-SEVENTH ANNUAL REPORT OF THE DIRECTOR 
Of THE UNITED STATES GEOLOGICAL SURVEY. 



George Ons Smith, Director. 



The appropriations for the work of the United States Geological 
Survey for the fiscal year 1915-16 comprised items amounting to 
$1,570,520. The plan of operations was approved by the Secretary 
of the Interior, and detailed statements of the work performed, are 
given in this report 

SPECIAL. FRA.TIJRE8. 

ECONOMY IN SCIENCE. 

The increased extent to which the large industrial corporations 
of the country now support their own departments of scientific 
research is a gratifying development of the times. Science is re- 
garded as a necessity rather than a luxury. And this coming of 
science into its own as a large factor in the industrial life of the 
Nation is necessarily followed by a certain reaction of business upon 
science. Never before, perhaps, has the demand been so keen for 
research that is no l^ss than ever scientific in spirit and in method 
but that has a definite purpose and yields definite results. The idea 
of making science useful is not new, but the utility of science has 
become more imiversally the test of its value. 

In the scientific work done under the Federal Government this 
demand for results is abundantly justified by the public need. If 
the strongest corporations are making large use of chemists, physic- 
ists, and geologists, the general public has similar need in its service 
for applied science. 

The business policy of organizing scientific investigation for effec- 
tive work, however, is far from novel, for in 1878, in the report to 
Congress advocating the creation of the United States Geological 
Survey, the National Academy of Sciences described the ideal plan 
for a scientific bureau as that which would yield the "best results 
at the least possible cost." Since that day, moreover, economy in 
science has become a more pressing issue. 
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8 THIBTY-SEVENTH ANNUAL BEPOBT OP GEOLOGICAL StJBVEY. 

At the centennial exercises of the United States Coast and Geo- 
detic Survey, in April, 1916, the Director of the Geological Surrey 
called attention to, the gratifying fact that for nearly four decades 
the two Surveys had worked side by side in the cause of Ammcan 
science coordinately rather than competitively. The result has been 
economy instead of waste. With this record in mind the appeal 
was then made for the application to the business of the two score 
Federal scientific bureaus of the same rules that the legislatures and 
courts now enforce for the control of corporations. Unrestrained 
competition in the public service is no less wasteful than unrega- 
lated competition in private business. The ideal of the best service 
at the lowest cost leads to the recognition of the idea of natural 
monopolies in the Government scientific service, for this recognition 
will insure the same real saving to society that has come with the 
recent growth of public-utility monopolies. It does not follow that 
because the scientific bureau offers a special service to the public 
without direct price the public official is any less vitally interested 
in actual costs. 

If the scientific work of the Government is to be organized on the 
basis of specialization rather than of competition the correlative 
idea of adequate regulation must be adopted. A large share of this 
duty of insuring a proper coordination of the public scientific work 
must be accepted directly by the bureau chiefs and their immediate 
advisers in the work of administration. Moreover, to this group of 
Government scientists the obligation is double — they are constrained 
as public servants to avoid wasteful use of public money and as 
scientists to conserve scientific effort by preventing duplication in 
research and in publication. Faith in the effectiveness of highly 
specialized science must carry with it the belief that some one bureau, 
by reason of its organization, personnel, and experience, can conduct 
scientific investigations of a certain kind better than any other bu- 
reau. This is practical logic of the type that is recognized in private 
business, for imder the public regulation of natural monopoly the 
public-utility company that first enters the local field is recognized 
and even protected by the public-service commission as long as the 
service it renders is at all adequate. The attempt of an overzealous 
bureau chief to seek preferment for his bureau on other grounds is 
not in harmony with the public-service idea that the Federal scientific 
bureau is only an agency to get results that are of largest value to 
the public it serves. 

STATISTICS THAT HAVE VALUE AS NEWS. 

A leading trade journal in a recent editorial commented upon the 
United States Geological Survey's " enviable reputation for accuracy 
and preciseness throughout all its different branches'' but added that 
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in maintaining this accuracy the Survey had "in the past shown 
a tendency to ignore the necessity for promptness in placing its 
vast store of statistical data before the public/' This editorial, 
which was headed ^Geological Survey speeding up on statistics,^' 
was prompted by the innovation in publishing statistics of coal pro- 
duction referred to below. 

The obvious difficulty of giving to the public statistical data that 
are accurate and yet not somewhat out of date has been met since 
1910 by supplementing the complete detailed reports with the publi- 
cation in the first week of January of preliminary estimates of min- 
eral production for the year just ended. . These new-year statements 
have now attained a degree of accuracy that not only meets the prac- 
tical needs of most users of this information but also robs the later 
complete reports of their news value. Thus the Survey's estimate of 
the gold output of Alaska for 1915, published January 1, 1916, was 
less than 1.2 per cent in excess of the final figures made public about 
four months later, and Alaska's exceptionally large yield of copper 
was estimated within 3 per cent For the last two years the pre- 
liminary estimates of the coal output of the United States were only 
four-tenths of 1 per cent and 2.6 per cent in error; for the more er- 
ratic petroleum industry the estimates of marketed output published 
January 1 have been within one-half of 1 per cent and 5 per cent of 
the final figures; the preliminary estimates of cement were within 
three-tenths of 1 per cent and four-tenths of 1 t>er cent of the actual 
output The Survey geologist who made an estimate of the output 
of iron ore for 1914, in a statement issued January 1, 1915, " approxi- 
mated" the final figures with an error of only 239 tons, and his 
preliminary figures for the output in 1915, published January 1, 
1916, were within nine-tenths of 1 per cent of the complete final 
figures. 

It is, of course, through the collection of detailed statistics from 
individual producers that the specialist is able to keep so closely in 
touch with his subject that his preliminary estimates have high 
value for approximate accuracy. Some advances have been made in 
the date of publication of the final statistical reports, but here the 
compiler encounters the difficulty of obtaining full and prompt co- 
operation from a very small minority of the producers, so that it is 
the last 1 or 2 per cent of the returns that cost the most time and 
effort. A gain of weeks in the date of publication of the statistics 
of some products might be made, but only at a sacrifice in the quality 
of the results. The standard of accuracy maintained by the man of 
scientific training shows itself in his aversion to round figures. The 
Survey will continue to seek improvement in the promptness of issue 
of the final reports, but the public need for authoritative mineral 
statistics possessing full news value will be met by estimates pub- 
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lished January 1 and at other times in the year. The Survey's new- 
year and mid-year statements have already won a place in the pubUc 
press because they furnish the business interests with impartid esti- 
mates of the rate of production of the raw materials and fuels tint 
are so essential to the Nation's industry and commerce. 

As information to be valuable must be timely, the Geological 
Survey regards the preparation and issue of its quarterly and 
monthly statements as representing the ideal plan for statistics of ill 
the principal metals and mineral fuels. Already a further step in 
the same direction has been planned : commencing August 15, the 
Survey will issue every month a comparative statement of railroad 
movement of coal and coke for the preceding month. It is beliered 
that these authoritative figures will furnish* the public a valuable 
index of the general industrial conditions as well as of the current 
rate of utilization of the country's mineral reserves. 

THE QEOLOQY OF PETBOLEUM. 

The far-reaching importance to the United States of an adequate 
supply of petroleum and gasoline has long been recognized by the 
Survey, which during the last two years has made greater efforts 
than ever before to assist in discovering and in developing new oil 
reserves. Brief accounts of the work accomplished, with titles of 
reports published or in preparation this year, describing the struc- 
ture and oil prospects in many new and undeveloped areas, espe- 
cially in the Western States, in the Southwest, and in the Midcon- 
tinent region, will be foimd in the record of the geologic work car- 
ried on in the several States (pp. 51-91), Even with all the funds 
which, with justice to other mineral interests, could be devoted to 
investigations of oil and gas, it has not been found possible to extend 
these researches at all in proportion to the increase in public demand 
for information both as to old and to new fields. A recent editorial 
in the Standard Oil Bulletin states: "Time was when oil optf- 
ators were strongly inclined to give little or no heed to the 
opinions of geologists, but that time is past." The value of the 
studies of geologic structure in the search for oil ia not only thus 
recognized by the great oil companies, but most of these corpora- 
tions are now recruiting corps of geologists, if they had not already 
had trained geologists in their employ. Naturally, the information 
thus acquired by these corporations for their guidance in leasing 
lands and in locating exploratory drill holes is not available 
to the public — a fact which makes more pressing the need of the 
landowner and of the small independent driller for all the infcwrma- 
tion which the Federal or State surveys can give. 

One function that is especially appropriate for the national serv- 
ice is the prosecution of field studies seeking a better understanding 
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of the principles and conditions governing the origin, movement, and 
segregation of oil and gas, thus extending direct aid in the discovery 
of new pools and new fields. With this object in view, attention 
is given not only to the geologic structure in the pools already de- 
veloped and to the mutual relations of the oil, gas, and water as re- 
vealed by the drill, but to the problems of discontinuity, tightness, 
cementation by chemical reaction, porosity, and the more difficult 
questions of capillarity. In the investigations of such subjects, con- 
cerning which some misinformation seems to exist, the physicists of 
the division of chemistry and physics are cooperating with the 
geologists. 

Estimates of the reserves of petroleum remaining in the ground 
in the different States were compiled in February by the Survey 
geologists for the use of the Secretary of the Interior in reply (Sen- 
ate Doc. 310) to Senate resolution No. 40, Sixty-fourth Congress. 
Further, in anticipation of the day when, on account of the advanc- 
ing cost of gasoline and other products obtained from petroleum, 
it might b^ found conmiercially profitable to utilize some of the 
enormous supply of petroleum to be derived from the distillation of 
the vast deposite of so-called hydrocarbon shales of the Green Eiver 
formation of northwestern Colorado and northeastern Utah, the 
Survey has for three years been making field investigations of these 
deposits. The examinations have been accompanied by mapping 
of the areas of hydrocarbon shales and by such field measurements 
of the thickness of the ^ales in workable beds and such rude field 
distillation tests as will afford primary information concerning the 
amount and richness of the shales in different parts of the region. 

Very rough but cautious calculations of the contents of the shale 
in parts of the area examined indicate that the distillation of shale 
from beds over 3 feet thick in Colorado alone will yield mote than 
20,000,000,000 barrels of crude oil, from which more than 2,000,- 
000,000 barrels of gasoline can be extracted by ordinary methods. 
A report giving the results of these explorations and tests and an ac- 
count of experiments as to possible gasoline production, both by the 
ordinary commercial processes and by the Rittman process, is now 
in press. 

THE 8EAB0H FOB POTASH. 

The search for potash has continued with unabated zeal. The 
project of drilling in Smoke Creek Desert, Nev., outlined in last 
year's annual report, was completed, four deep wells having been 
put down at selected points in that locality. No potash of com- 
mercial importance was found. However, the fact has from the first 
been clearly recognized that the chances of success in this search must 
necessarily be small at most places, for the area in the western 
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United States to be explored is large and the funds available for 
tests by deep drilling must limit these tests to a few places each year. 
The surface indications that may help in determining places for 
drilling are only of the most general nature, yet these have been util- 
ized with skill and judgment in the location of the tests made, and it 
is not questioned that the possibilities fully justified those tests. 

In view of the character of the deposits encountered in the tests 
of the Quaternary lake beds of the Great Basin region it was cmi- 
eluded that probably there were better prospects of discovering 
deposits of potash and other salts in the Permo-Triassic ^ Ked Beds" 
of the Southwest and of the Rocky Mountain region. The field 
examinations of the " Red Beds," to which reference was made in 
the last report, clearly indicated the occurrence of several periods of 
dry climate while this series of beds was being laid down, with conse- 
quent evaporation of continental water bodies, and these field studies 
have also disclosed interesting evidence of the deposition by evapo- 
ration of enormous deposits of rock salt, gypsum, and anhydrite in 
.parts of the " Red Beds " country, especially in eastern New ^fexico, 
northwestern Texas, and western Oklahoma. 

Most of the drilling for water or for oil in this region has been 
confined to a few localities, so that in large areas the drill has never 
penetrated the deeper strata and the interbedded saline deposits. 
However, the drilling already done shows the presence of as much as 
000 or 700 feet of buried rock salt in parts of the great " Red Beds'^ 
region. Potash, if present in stratified precipitate, should be associated 
with some of these saline deposits. Furthermore, the strata of this 
region, which consist largely of red sandstones and shales, thin dolo- 
mites, and gypsum, are similar in composition and general character 
to those that contain the great potash deposits of Grermany, where 
also large deposits of gypsimi and rock salt lie between the rock 
beds. It should also be noted that the periods of aridity and of 
saline depKwition in the southwestern part of this country were essen- 
tially contemporaneous with the periods of evaporation and precipi- 
tation in the Stassfurt district. Finally, crystals of potash salts 
were found in the waste from a bore hole near Boden, not far from 
Amarillo, Tex., by Dr. J. A. Udden, of the Bureau of Economic 
(ieology and Technology of the University of Texas, and he also 
found traces of potash in muds or brines from several other wells, 
the earliest discovery — that in the brines of the well at Spurr, in 
Dickens County — ^having been made "by Dr. Udden while he was 
examining drill samples and studying drill logs from western Texas 
under the auspices of the Federal Survey. 

The facts cited justify the hope that beds of potash salts, possibly 
of commercial importance, may lie buried somewhere in the great 
** He<l Beds " region of the Southwest. Such deposits were perhaps 
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precipitated only in very small areas in much reduced remnants of 
the sh^ow seas of the period. If they exist, they are likely to be 
lenticular, and, though their areal. extent is problematic, they are 
doubtless of very slight extent in comparison with the great area of 
the ^^Red Beds.'' It therefore follows that if lenses of commercial 
importance exist in these beds a large nmnber of holes may be drilled 
in different areas, even under the best geologic guidance, before such 
a lens is penetrated by the drill. On the other hand, it is possible 
that drillers may already have penetrated such lenses in their search 
for oil or water without recognizing the fact, for generally no analy- 
ses of the ^^ brines'' or the ^^salt beds" so encountered are made by 
owners or drillers. At the present rate of the Greological Survey's 
drilling tests in this region, it must be expected that many years may 
pass before the drill shall penetrate a single lens. Nevertheless, the 
need of getting adequate supplies of cheap potash in this country — 
and none are likely to be so cheap or so adequate as those that lie 
buried in the earth — is obviously so great and so imperative as to 
leave little doubt of the wisdom or, possibly, the necessity of incur- 
ring the eacpense of discovering them or proving that they do not 
exist 

There are indications that a great basin of salt water was evap- 
orated in the Panhandle region of northern Texas, and as potash- 
bearing crystals of salt were found near Boden, and traces of 
potash are said to have been found in brines or muds from wells at 
two or three other localities in this general region, a place at Cliff- 
side, 7 ftiiles northwest of Amarillo, was chosen for the first test 
to be made by the Survey in the ** Red Beds " country. Accordingly, 
after the tests in th^ Smoke Creek Desert, Nev., were completed, the 
drill was shipped to Cliffside, where the owners of certain lands 
generously permitted the Survey to use them for like tests under 
terms of option by the Government. Work was begun in the au- 
tumn, and, in spite of such accidents as are usually incidental to 
boring in the "Red Beds," the hole was carried to a depth of 361 
feet before the balance of the fimds available for potash exploration 
was exhausted. 

It is ho{>ed that with the funds provided in the appropriation 
for the fiscal year 1917 it will be possible to continue this well 
to a depth of at least 1,800 feet, which should be sufficient to deter- 
mine the stratigraphic position and the character of the deposits 
that furnish the red potash-salt crystals near Boden, if not to carry 
it to the base of the lowest salt bed, which is probably at a depth 
of nearly 2,800 feet. This drill hole, which should afford a thorough 
test of the questions raised by the indications found near Boden, 
will, however, be conclusive only for this area and, if unsuccessful, 
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can not be regarded as condemning other areas in the "Red Beds" 
region. 

Meanwhile, efforts are being made to enlist the cooperation of 
drillers for oil and water at all points in the " Red Beds " country 
at which beds of rock salt are known or suspected to lie buried, in 
order that samples of brines and salt and of the rocks adjacent to 
the salt beds may be sent to the Survey for rough tests as to their 
possible content of potash salts in commercial amoimts. In passing, 
it may be noted that the studies in this region point to the presence 
in western Texas, eastern New Mexico, western Oklahoma, and soutii- 
em Kansas of one of the greatest rock-salt reserves of this continnent, 
if not of the world. 

In this year, as in previous years, field examinations were made 
of all reported deposits of potash salts or nitrate that the samples 
of other information showed were worthy of field investigation and 
tests. The alimite deposits near Marysvale, Utah, were reexamined, 
and a report was published giving rough quantitative estimates of 
the quantity of potash they contain. Further, to supply a growing 
demand by chemical engineers for information as to the possibility 
of extracting potash and other products from various potash silicate 
rocks, field examinations, with adequate sampling for chemical analy- 
sis in the Survey laboratory, have been made of the greensands of 
New Jersey, Delaware, Maryland, and western Tennessee and of the 
sericite deposits in North Carolina and Georgia. During the year 
a paper calling attention to the potash content of tailings of certain 
copper and gold ores was published. 

THE mining-i>:£bbis problem. 

A notable contribution to geologic literature in its broadest rela- 
tions has during this year been completed for publication. The 
report, which will be issued during the coming year, is entitled 
" Hydraulic mining debris in the Sierra Nevada " and represents an 
extremely thorough investigation by Grove Karl Gilbert. To illus- 
trate the scope of the investigation and of the report now com- 
pleted, the circumstances under which this work was begun should be 
mentioned. In a memorial presented to the President of the United 
States in 1905, the California Miners' Association, after emphasiz- 
ing the contribution of placer and hydraulic mining to California 
and to the Nation, expressed the conviction that a rational applica- 
tion of the natural laws governing the deposition of sediment from 
torrential streams would permit both hydraulic mining and agricul- 
ture to be carried on in this region, not only without prejudice to 
each other, but to their mutual advantage. In the belief that the 
question was primarily geologic, as it involves the study of erosion 
and of sedimentation in the mining districts as well as in the lower 
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valley regions, the association requested that the Director of the 
United States Geological Survey should be instructed " to undertake 
a particular study of those portions of the Sacramento and San 
Joaquin valleys affected by the detritus from torrential streams." 

The investigation then begun by Mr. Gilbert was planned to in- 
clude a field study of the natural phenomena connected with the 
problem and a laboratory study of the laws of transportation of 
detritus by running water. The results of this laboratory study 
have already been published in the Survey's Professional Paper 86 — 
'^ The transportation of debris by running water " — and the report 
just prepared, which deals with the geologic and physiographic 
phases of the problem, presents the results of the completed investi- 
gation and contains conclusions much broader than the answers to 
the specific questions raised by the California Miners' Association. 

This report, which will be published as Professional Paper 105, 
will rank as one of the largest contributions of the United States 
Geological Survey to geologic and engineering science and will also 
assist materially in solving this problem, which involves mining, 
agriculture, and navigation. To make such an investigation emi- 
nently successful, it has been necessary that the investigator should 
unite an aptitude for close observation and for logical interpretation 
with a habit of determining quantitatively as many as possible of the 
factors of the problem in hand. To his task Mr. Gilbert has brought 
these qualities in a marked degree, with the result that his report is a 
masterpiece wherein geology and engineering both contribute to the 
solution of a practical problem of the first rank. Especially impor- 
tant has it been that this subject should be viewed with the broad 
outlook of the geologist who appreciates the time factor that enters 
to so large a degree into any reaction of crustal change, erosion, and 
sedimentation. The studies cover every phase of the subject, from 
the original source of the detritus in the Sierra Nevada to the possi- 
bility of its transportation through the Golden Gate to the Golden 
Gate Bar, and in his broad treatment Mr. Gilbert has not only esti- 
mated the waste due to agriculture, grazing, roads and trails, and 
mining and studied its movement seaward, but he has supple- 
mented his observations and estimates with instrumental surveys of 
impounded detritus as well as with measurements of tidal currents 
in the Golden Gate. This investigation utilizes the results of the 
earlier work by the Army engineers and has also had the benefit of 
generous cooperation by the officials of the United States Coast and 
Geodetic Survey, the United States Weather Bureau, the Lighthouse 
Service, and the United States Board of Engineers for Rivers and 
Harbors. 

The investigator appreciated the fact that the problem intrusted 
to him was complex, involving many factors other than those directly 
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connected with mining, and recognized that the beneficial ufie of 
these rivers, now overburdened with debris, must be effected by co> 
operative endeavor on the part of several interests. The public intv- 
est in agricultural reclamation, as well as in placer mining, must now 
be harmonized with the public interest in navigation. In its c<mdQ- 
sions, therefore, this scientific study, which had its origin in the 
antagonism of mining and agriculture, is foimd to involve a question 
of relative values between commerce and agriculture, as well as be- 
tween mining and irrigation and power development. Mr. Gilbert 
therefore concludes that the great users of the Sierra's water most 
cooperate in the control of these rivers, to the end that the largest 
possible benefits may be gained without too great injury to naviga- 
tion. This report, in which scientific conclusions based on hi^y 
technical data are presented in plain and simple terms, serves to 
illustrate how high a public service can be rendered by the geologist 
in connection with economic questions of large civic imp<Hlance. 

DISTBIBXmON OF MAPS. 

The project of covering the 3,000,000 square miles of the United 
States with accurate topographic surveys was definitely adopted by 
the Federal Government in 1882, and the work is even now less than 
half completed. The standards of accuracy and refinement in topo- 
graphic surveying have been constantly raised by the topographic 
engineers, with the view of meeting adequately every use to which 
the resulting maps can be put. The law provides for the sale of 
the United States Geological Survey maps at the cost of printing, a 
charge that must be considered merely nominal when it is realized 
that the cost of an edition of the printed map may be only a small 
percentage of the cost of surveying the area it represents. The Got- 
emment itself is making a large and increasing use of these topo- 
graphic maps, but the expenditure of public funds for these surveys 
is otherwise fully warranted only as the public uses the maps. To 
promote this use, the Survey has recently given more attention to 
the wider distribution of the maps. 

The distribution of a Government map is largely a problem of 
publicity, though the necessity of adopting commercial business meth- 
ods in handling orders for the maps when once a demand is created 
must not be overlooked. In informing the public of the existence of 
authoritative maps published by the Federal Government a special 
effort is now made to reach the communities in each area covered by 
a map, and to this end every map as issued is brought to the attention 
of the local and State press, as well as of postmasters and school- 
teachers. Other methods of promoting wider distribution involve 
the cooperation of boy-scout masters, schoolboys, and hotel man- 
agers, as well as of a large number of bookstores as local agents. 
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Within the last year the most helpful publicity has been gained 
throo^ the voluntary cooperation of several press services and 
magazines of large circulation, in connection with their policy of 
bringing the people into closer touch with the work and publi- 
cations of the Federal Government. The publication in one magazine 

lU LY AUG. SEPT OCT. f4(^. DEC JAN. FEB. MAR. APR. MAY JUNE 
4^.000 

M2.000 




21.000 

20,000 
PiouRB 1. — Diagram showing maps sold daring the fiscal years 1015 and 1916. 

of a brief statement regarding the Geological Survey's maps resulted 
within a month in orders for 550 maps and thousands of inquiries 
for the State indexes that show the areas already mapped. 

Figure 1 shows a large increase in the number of maps sold in 
1915-16 over the number sold in 1914-15. This increase amounted to 
about 17 per cent. The two curves also bring out the fact that the 
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periods of maximum demand for these Gk>venmient maps are tin 
begimiing of the vacation period and the beginning of the sdKM 
year. The larger use of topographic maps in 1915-16, both in tib 
open and in the classroom, is a gratifying index of the popuk 
benefit already resulting from the increase in the work of publicity 
It may be noted here that the sales of Survey publications by th< 
Superintendent of Documents have increased from 10,841 book^ 
amounting to $3,689.55, in 1914^15, to 16,348 books, amounting U 
$8,620.35, in 1915-16. 

SCOPE OF THB WOBK 

In this administrative report the activities of each branch of thi 
Survey are set forth in detail; the following paragraph is a brie 
summary of the whole. Geologic investigations were made in 4 
States, Alaska, the Canal Zone, and the West Indies; topograpfaii 
surveys were made in 29 States, Alaska, and Hawaii; and st: 
measurements were made in 39 States, Alaska, and Hawaii. Th< 
total area covered by the geologists in reconnaissance and details 
surveys was more than 54,000 square miles, and the area topograph! 
cally mapped by the topographers was more than 33,000 square mil< 
The land-classification work of the Geological Survey last y 
resulted in the classification of about 32,000,000 acres in the publi 
land States. In the collection of statistics of mineral production the 
Geological Survey cooperated with the State geologists of 14 States I 
and carried on corresp6ndence with 92,000 producers. 

WORK OP THB TEAR. 

PUBLICATIONS. 

The publications of the year consisted of 1 annual report, 1 mono- 
graph, 2 professional papers, 15 separate chapters from 2 profes- 
sional papers, 35 bulletins, 45 separate chapters from six bulletins, 24 
water-supply papers, 9 separate chapters from 5 water-supply papers, 
1 annual report on mineral resources for 1914 (published niso in 
61 advance chapters, 5 delivered in 1914-15 and 56 in 1915-16), 
13 advance chapters from the annual report on mineral resources for 
1915, 6 geologic folios, 1 list of publications, pamphlets entitled 
" Service Bulletin, 1915," and " Extracts from the Style Book of the 
Government Printing Office," leaflets entitled "The production of 
copper in 1915," " The production of lead in 1915," and " The produc- 
tion of spelter in 1915," text for back of map entitled "Origin of 
Delaware Water Gap and of the surrounding features," 3 circulars 
concerning maps and folios, 33 index map circulars, 81 press bul- 
letins, and 13 circular lists of new publications. The total num- 
ber of pages in these publications was 19,722. 
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Brief notes on the publications of the year are given below : 

Thibty-Sixth Annual Repobt of ths Ddubctob of the United. States Geological 
Survey to the Secretary of the Interior, for the fiscal year ended June SO, 
1915. 1915. 186 pages, 2 plates. 

^ A detailed account of the work of the Geological Survey during the fiscal 
year 1915, with a statement of the total appropriation made by Congress 
for the Survey and the allotments for each kind of work. Under the head- 
ing *' Special features '* the Director discusses the larger public service that 
is every year being rendered by the Survey and the increasing demand 
for such service and describes briefly the Survey*s exhibit at the Panama- 
Pacific Exposition, San Francisco. The book also includes abstracts of 
the publications of the year and maps of the United States showing areas 
covered by topographic and geologic surveys. 

Monograph 54. The Mesbzoic and Genozoic Echinodermata of the United States, 
by W. B. aark and M. W. Twitchell. 1915. 841 pages, 108 plates. 

This contribution to American paleontology contains descriptions and 
halftone illustrations of many species and varieties of echinoderms found 
in the United States. The senior author of the work was the first Ameri- 
can to attempt a general systematic study of the Mesozoic and Cenozolc 
representatives of this group, his first important paper on this subject 
being ''The Mesozoic Echinodermata of the United States,** published in 
1898 as Bulletin 97 of the United States Geological' Survey. Some of the 
forms of the Ek:hinodermata are very numerous and because of their wide 
geographic and restricted geologic range are valuable in determing ques- 
tions of correlation. The revision t>resented in this contribution should 
therefore be of some value in stratigraphic geology. Monograph 54 also 
contains tables showing the stratigraphic positions of the more important 
American lyfesozoic formations, the geologic distribution of the Mesozoic 
Echinodermata of the United States, and the stratigraphic distribution of 
the Cretaceous Echinodermata of Texas. 

Pbofessional Papeb 89. The fauna of the Chapman sandstone of Maine, includ-' 
ing descriptions of some related species from the Moose River sandstone, 
by H. S. Williams, assisted by C. L. Breger. 1916. 847 pages, 27 plates, 
2 text figures, ^ 

A study of the fossils of the Chapman sandstone of Maine with a view to 
correlating this formation with certain others of New York, New England, 
and Europe, which appear to be of the same horizon. The species are 
discussed and illustrated in detail. 

Pbofessional Paper 95. Shorter contributions to general geology, 1915 ; David 
White, chief geologist. 1916. 120 pages, 7 plates, 85 text figures. 

A consolidation of nine short papers issued first as parts A to I, inclusive, 
forming the third annual volume bearing this title. The papers of this 
series relate to any phase of geology that possesses general interest, and 
only their brevity prevents the separate publication of each as a bulletin or 
professional paper. Professional Paper 95 contains the following contribu- 
tions: The composition of muds from Columbus Marsh, Nev., by W. B. 
Hicks ; EJocene glacial deposits in southwestern Colorado, by W. W. Atwood ; 
Belation of the Cretaceous formations to the Rocky Mountains in Colorado 
and New Mexico, by W. T. Lee ; An ancient volcanic eruption in the upper 
Yukon basin, by S. R. Capps; Evaporation of potash brines, by W. B. 
Hicks; Erosion intervals in the Eocene of the Mississippi embayment, by 
E. W. Berry; Preliminary report on the diffusion of solids, by C. E. Van 
Orstrand and F. P. Dewey ; Notes on the geology of Gravina Island, Alaska, 
by P. S. Smith ; The age of the Ocala Umestone, by 0. W. Oooke. 
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Pbofessiomal Papeb dS-A. Bvaporation of brine from Searles Lake, CSaL, by 
W. B. Hicks. 19ia Pp. 1-8, figs. 1-2. 

Part of Professional Paper 98, *' Shorter contributions to general geology, 
1910.'* Discusses the effect of evaporation on the brine from a bed of 
crystalline salts In southeastern California known as Searles Lake. Tills 
Is the most valuable potash-bearing brine known In the United States, so 
that economical methods for extracting potash and other commercial salts 
from It are now eagerly sought. The experiments described in this paper 
were made In continuation of those on artificial brines described in Profte- 
slonal Paper 95-E, " Evaporation of potash brines,** by the same author. 

Pbofessional Papeb 98-B. Relation of the Wissahlckon mica gneiss to the 
Shenandoah limestone and Octoraro schist of the Doe Run and Avondale re- 
gion, Chester County, Pa., by E. F. Bliss and A. I. Jonas. 1916. Pp. 9-S4, 
Pis. I-III. figs. 3-5. 

Describes briefly the geology of a part of the CoatesvlUe quadrangle, in 
Chester County, Pa., giving special attention to the age of the different 
rocks. The authors conclude that the Wissahlckon mica gneiss, one of the 
formations occurring In this area, Is of pre-Cambrlan age and that It is 
« separated from the Shenandoah limestone and Octoraro schist, which are 
of Cambrian and Ordovlclan age, by a thrust fault that has been obscured 
by post-Ordovldan metamorphlsm. 

Pbofessional Papeb 98-C. Retreat of Barry Glacier, Port Wells, Prince William 
Sound, Alaska, between 1910 and 1914, by B. L. Johnson. 1916. Pp. 35-36, 
Pis. IV-V. figs. 6-7. 

A brief account of the recession of an Alaskan glacier which In 1899 
nearly closed Doran Strait, the connecting waterway between Harrlman 
Fiord and Port Wells. The total retreat of Barry Glacier In the four years 
between 1910 and 1914 was about 8,200 feet along Its eastern edge and 2,500 
feet along Its western edge. 

Pbofessional Papeb 98-D. Experiments on the extraction of potash from wyo- 
mlnglte, by R. C. Wells. 1916. Pp. 37-40. 

Describes laboratory experiments with the rock wyominglte, made to de- 
termine Its value as a source of potash. Wyominglte Is a lava which occurs 
extensively In the Leuclte Hills, in Sweetwater County, Wyo. It Is com- 
posed largely of the mineral leuclte, a silicate of alumina and potash which 
is richer in potash than feldspar, long regarded as one of the most prom- 
ising prospective sources of potash. 

Pbofessional Papeb 98-E. The physical conditions and age Indicated by the 
flora of the Alum Bluff formation, by E. W. Berry. 1916. Pp. 41-59, Pis. 
VII-X, fig. 8. 

This paper describes a small flora collected from the Alum Bluff forma- 
tion, which occurs at a horizon hitherto unrepresented paleobotanlcally In 
southeastern North America, and discusses the bearing of this flora on the 
physical conditions of deposition and the probable age of the deposits. 

Pbofessional Papkb 98-F. The physical conditions Indicated by the flora of the 
Calvert formation, by E, W. Berry. 1916. Pp. 61-73, Pis. XI-XIL 

Gives a summary of the small flora preserved In the Miocene dlatoma- 
ceous beds of the Calvert formation In the District of Columbia and Virginia 
and discusses Its bearing on the physical conditions of the Calvert epoch. 

Pbofessional Papeb 98-G. Revision of the Beckwlth and Bear River forma- 
tions of southeastern Idaho, by G. R. Mansfield and P. V. Roundy. 1916. 
pp. 75-84, Pis. XIII-XIV. 

Gives a statement of the stratlgraphic problems Involved In attempting 
to correlate certain strata of the Wayan and Montpeller quadrangles, Idaho, 
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with the Beckwith and Bear River formatioiis as now defined. The luck 
of agreement, both lithologically and faunally, between these formations 
as exposed In the quadrangles named and in the region of their type local i- 
ti^ has caused doubt as to whether they have been properly classified. 
PBonsssiONAL Pafeb d8-H. The flora of the Fox Hills sandstone, by F. H. 
Knowlton. 1916. Pp. 85-03, Pis. XV-XVIII. 

Brief descriptions of the known fossil flora of the Fox Hills sandstone 
in the Rocky Mountain region. Although only 13 forms have thus far 
been recognized, a discussion of the affinities and relations of this flora 
should arouse considerable interest, because the Fox Hills sandstone lies 
between formations that have furnished abundant plant remains, and 
knowledge of its flora has long been desired. 
Bulletin 565. Results of spirit leveling in (Colorado, 1896 to 1914, inclusive; 

R. B. Marshall, chief geographer. 1915. 192 pages, 1 plate. 
Bulletin 568. Results of spirit leveling in Missouri, 1896 to 1914, Inclusive; 

R. B. Marshall, chief geographer. 1915. 219 pages, 1 plate. 
Bulletin 573. Results of spirit leveling in Arizona, 1899 to 1915, Inclusive; 
R. B. Marshall, chief geographer. 1915. 123 pages, 1 plate. ' 

RQ)orts on precise and primary leveling In the States mentioned, showing 
the exact altitude above sea level of a great number of places. The work 
in Missouri since 1906 was done In cooperation with the State. Some of 
these elevations have been adjusted by the United States Coast and Geodetic 
Survey from precise leveling. Others (In Missouri) are elevations of 
stone-line bench marks established by the Mississippi River Ck>mmlsslon 
and by the Missouri River Commission from primary leveling. Each 
book contains a plate showing Geological Survey designs for bench marks. 
Bulletin 587. Geology and mineral resources of Kenal Peninsula, Alaska, by 
G. C. Martin, B. L. Johnson, and U. S. Grant 1915. 243 pages, 38 plates, 
43 text figures. 

A concise summary of what Is known of the geography, geology, and 
mineral resources of Kenal Peninsula, Alaska, based on Investigations made 
at different times by many observers. Kenal Peninsula contains auriferous 
lodes of some promise, though deep mining has so far been done on only a 
small scale. The future of placer mining In this part of Alaska depends on 
the exploitation of many large bodies of gravel carrying too little gold to 
permit development by the simple methods thus far chiefly used. The book 
contains numerous Illustrations, which Include a map of central Alaska, 
topographic and geologic reconnaissance maps of Kenal l^eninsula, a map 
showing distribution of timber, and sketches and photographs showing 
features of geologic interest. 
Bulletin 591. Analyses of rocks and minerals from the laboratory of the 
United States Geological Survey, 1880 to 1914, tabulated by F. W. Clarke, 
chief chemist. 1915. 376 pages. 

A compilation of chemical analyses of rocks, clays, and soils, arranged by 
States, and of meteorites and minerals. 
Bulletin 593. The fauna of the Batesvllle sandstone of northern Arkansas, 
by G. H. Glrty. 1915. 170 pages, 11 plates. 

I^escrlptlons of Invertebrate fossils of a section of upper Mlsslsslpplan 
rocks in northern Arkansas, lying just above the Moorefleld shale, whose 
fauna lias been described In Bulletin 439 by the same author. 
Bulletin 595. Fauna of the so-called Boone chert near Batesvllle, Ark., by 
G. H. Glrty. 1915. 45 pages, 2 plates. 

The fossils that form the subject of this account are poorly preserved 
and as a fauna comprise little that Is new. They occur In rocks of Missis- 
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sippian age whoee outcrops were studied in the vicinity of Batesville, Ark. 
The noteworthy thing about this fauna Is that practically all the species 
occur also in the Moorefield shale, which lies Just above the chert, and 
practically none of them occur in the typical Boone limestone. This would 
indicate that the cherty limestone is younger than the true Boone and 
should really be classed as a distinct formation. 

Bulletin 508. Faunas of the Boone limestone at St Joe, Ark,, by O. H. 
Girty. 1915. 50 pages, 3 plates. 

This bulletin consists of two distinct parts — one describing the fauna 
Of the St. Joe limestone member of the Boone limestone, the other describ- 
ing a small fauna obtained in the Boone not far above the St. Joe. Th«e 
rocks are of lower Mlssissippian age. The collections of fossils described 
in both papers were obtained near the town of St. Joe, in north«Ti 
Arkansas. Many of the forms are illustrated in the halftone plates which 
accompany the report. 

Bulletin 601. Geology and mineral deposits of the National mining district 
Nev., by Waldemar Lindgren. 1915. 58 pages, 8 plates, 8 text figures. 

Discusses briefly the geology of the Santa Rosa Range, a narrow desert 
mountain range of northwestern Nevada, in general, and of the National 
mining district on the western slope of this range, in particular. Gives 
detailed descriptions of developments in the district Special interest 
attaches to the description of the extraordinary shoot of rich gold ore 
which brought the district into prominence in 1909 and to the conclusion 
that the high-grade ores of National, like those of Goldfield, were deposited 
within a comparatively short distance from the surface. The illustra- 
tions include a geologic map of the National district, a map of the National 
mine, diagrams and sections of the National vein, and photomicrographs of 
gold quartz. 

Bulletin 602. Anticlinal structure in parts of Cotton and Jefferson counties, 
Okla., by C. H. Wegemann. 1915. 108 pages, 5 plates. 

A reconnaissance report whose object is to offer first aid to the pros- 
pector for oil in the region discussed. The anticlines and domes pointed 
out are believed to be the most promising areas of the region for testing, 
for nearly everywhere in Oklahoma accumulations of oil and gas are asso- 
ciated with such features of structure, though their exact relations to 
these features vary from area to area and even from pool to pool. In- 
complete as the results necessarily are, on account of the difl^lculties en- 
countered, the work of the State and Federal surveys will have been many 
times repaid if the use of this report will prevent a large part of the 
fruitless drilling that usually attends the geologically unaided search f6r 
oil and gas in undeveloped areas. The illustrations of the bulletin include 
a geologic sketch map of Oklahoma and northern Texas, showing the loca- 
tion of oil and gas fields, and a geologic map of parts of Cotton andy 
Jefferson counties, Okla., showing structure. The report was prepared in 
cooperation with the Oklahoma Geological Survey. 

Bui.un'iN 603. Geology and oil resources of the west border of the San 
Joaquin Valley north of Coalinga, Cat, by Robert Anderson and R. W. 
Pack. 1915. 219 pages, 14 plates, 5 text figures. 

The main purpose of this report is to present the geologic evidences Qf 
the existence of petroleum in the rocks along the foothills that form the 
western border of San Joaquin Valley, Cat, between the Coalinga oil 
district and Livermore Pass, and to discuss the chances of finding oil in 
commercial quantity in this region. With this end in view, a general de- 
scription of the physical features of the r^on is given, with special ref- 
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erence to the geologic features which have a bearing on the presence or 
absence of petroleum in the several areas considered. The writers take 
this opportunity of presenting also some additional geologic information, 
which may be of interest to the geologist If not to the oil prospector. The 
Illustrations show many interesting geologic features and include a geo- 
logic map, with sections, of the valley between the Coallnga oil field 
and Livermore Pass. 
BixLUETiN 604. The phosphate deposits of Florida, by G. C. Matson. 1915. 101 
pages, 17 plates, 2 text figures. 

A brief summary of the geology of the northern part of the Florida 
Peninsula, followed by a discussion of the mode of occurrence, g^logic 
relations, and origin of the phosphates which occur there and methods of 
mining them. Numerous halftone plates give views of the deposits and 
of fossils found in them. 
BuixETiN 605. The Ellamar district, Alaska, by S. R. Capps and B. L. Johnson. 
1915. 125 pages, 10 plates, 10 text figures. 

This report gives the results of a detailed study of the geology and ores 
of the Ellamar district, which lies at the northeast border of Prince William 
Sound and includes part of the mainland, about half of Bligh Island, and 
a number of smaller islands. The Prince William Sound region is now one 
of the larger copper producers of Alaska and promises to hold that position, 
so that any information as to its very complex geology is of considerable 
importance. Bulletin 605 discusses the mines and prospects of the Ellamar 
district and contains detailed topographic and geologic maps of the area. 
BuLuniN 606. Origin of the zinc and lead deposits of the Joplin region, Mis- 
souri, Kansas, and Oklahoma, by C. E. SiebenthaL 1915. 283 pages, 11 
plates. 

A valuable contribution to the study of the lead and zinc deposits of the 
Mississippi Valley, which are not only of great economic importance but 
have long been intensely interesting to students of ore deposits because 
they constitute a conspicuous example of the occurrence of sulphide ores 
In a region where plutonic or ^volcanic activities can have had no part 
in their genesis. The author holds that the Joplin ores were segregated 
from disseminated zinc and lead minerals in the Cambrian and Ordovlcian 
rocks of the Ozark uplift by circulating artesian alkaline-saline sul- 
phureted waters, and his careful observations and cogent reasoning have 
gone far to establish the general conclusion that ordinary cold artesian 
water may under some circumstances be a very efficient agent in the 
solution, transportation, and deposition of the constituents of certain 
sulphide ores. The illustrations include topographic and geologic maps 
and cross sections of the Ozark uplift, diagrams showing early and late 
stages in Ozark artesian circulation, and halftone plates showing the 
manner of occurrence of the ores in certain of the mines. 
BuLLBTiN 607. The Willow Creek district, Alaska, by S. R. Capps. 1915. 86 
pages, 15 plates, 5 text figures. 

Describes the geography and geology of the Willow Creek district, which 
lies in south-central Alaska, about 10 miles north of the head of Knlk Arm, 
and includes not only the basin of Willow Creek, but all the mountainous 
portion of the Little Susitna River basin. The author points out that the 
geology of this area is favorable to the occurrence of gold deposits, so that 
the outlook for a permanent lode district here Is hopeful. Each mine and 
prospect is treated in detail, and the book contains many halftone plates, as 
well as topographic and geologic maps, showing features of interest to the 
miner and geologist 
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Bulletin 608. The Broad Pass region, Alaska, by F. H. Moffit, with sections oo 
Quaternary deposits, igneous rocks, and glaciation by J. E. Pogue. 1913. 
80 pages, 8 plates, 3 text figures. 

Describes briefly the geography and geology of the Broad Pass resioo, 
Alaska, which Includes the headwater tributaries of Chulitna and Nenana 
rivers and the heads of some streams flowing into Susltna River. Broad 
Pass, a wide- glaciated valley between the head of Chulitna River and Jack 
River, a tributary of the Nenana, was discovered in 1898 by members of 
the United States Geological Survey and has recently been chosen as the 
route of the proposed Government railroad from Seward to Fairbanks. Al- 
though no commercial mineral deposits have yet been found in this regioo, 
what is known of the geology gives hope that such deposits may be foond. 
The book is Illustrated by to))ographic and geologic reconnaissance maps 
and views showing geologic conditions in the area described. 

Bulletin 609. The fractional precipitation of some ore-forming compounds at 
moderate temperatures, by R. C. Wells. 1915. 46 pages, 2 text figures. 

The experiments described in this bulletin were made to aid in elucidating; 
the chemistry of ore deposition. As the solubility of a compound In water Is 
the factor that most affects the separation and deposition of its ore-forming 
constituents, these experiments were confined to aqueous solutions at mod- 
erate temperatures, and they have shown the order of solubility of the com- 
pounds of each of the classes investigated — sulphides, hydroxides, car- 
bonates, and silicates. For the sake of comparison the results obtained are 
assembled in tabular form at the end of the book. 

Bulletin 610. Mineralogic notes, series 3, by W. T, Schaller. 1916. 104 pp., 
5 plates, 99 text figures. 

Gives results of the author's mineralogic research work in the chemical 
laboratory of the United States Geological Survey from July, 1911, to 
December, 1913. Describes and shoVs the crystal forms of several new 
minerals, the most interesting of which is probably koechlinlte, a bismuth 
molybdate found first at Schneeberg, Germany. Series 1 and 2 of these 
notes were published as Bulletins 490 and 509. 

Bulletin 611. Guidebook of the western United States, Part A, The Northern 
Pacific Route, with a side trip to Yellowstone Park, by M. R. Campbell and 
others. 1915. 212 pages, 27 route maps, 27 plates, 39 text figures. 

The first of a series of handbooks for railway travelers in the Western 
States, describing the geography, geology, history, and natural resources of 
the region traversed by the principal transcontinental routes. The present 
volinne deals with the country along the Northern Pacific Railway from 
St. Paul to Seattle and along the branch line to Yellowstone Park. 

He Is a very unobservant traveler who can cross the Great Plains, the 
Rocky Mountains, the lava plateau of the Columbia, and the Cascade Range 
without noting some of the diversities In the color and character of the 
rocks and the striking differences In the landscape. It Is the purpose of 
this volume to answer some of the questions which these views from the 
car windows evoke, to tell what the rocks are and how they got there, to 
explain the effects of earth movements upon them, to show how that con- 
spicuous element in scenery which we call topography is the result of a long 
succession of geologic events — In brief, to tell the story of the mountains, 
valleys, and plains. It does not stop there, however. It connects this 
record of the prehistoric past with the present march of western progress 
and development by showing the relation of geologic processes to natural 
resources of various kinds; it describes the utilization of these resources 
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and tells how man has turned them to account since Lewis and Clark tolled 
over the route that Is now so quickly traversed In luxurious comfort. 

Every effort has been made to make the volume Interesting as well as 
accurate. Matter slightly more detailed or technical than that in the body 
of the text has been separated as footnotes, and a glossary has been pro- 
vided for such geologic terms as It was necessary to use. The more impor- 
tant sources of geologic information on the region are listed ih the back of 
the book, and a table showing the principal divisions of geologic time 
appears on the back of the title-page. Each map unfolds so that It can be 
consulted conveniently without turning the page which the traveler may 
be reading. The halftone views and text figures have been chosen with 
care to convey definite information. 

Bulletin 613. Guidebook of the western United States, Part C, The Santa Fe 
Route, with a side trip to the Grand Canyon of the Colorado, by N. H. 
Darton and others. 1015. 194 pages, 25 route maps, 42 plates, 40 text 
figures. ^ 

This guide describes the country along the Atchison, Topeka & Santa Fe 
Railway from Kansas City to Los Angeles. It presents the facts In an 
itinerary from station to station, and although the description of thfe rocks 
and their relations and of the scenic features forms a large proportion of the 
matter, nearly every page gives Information as to notable historic events, 
industrial resources, plants, and animals. The story of the Indians, past 
and present, especially the characteristic Pueblo tribes, Is told In some 
detail. The treatment is popular, and many Interesting facts are presented, 
making the book easy reading. Some of the more technical data are given 
in footnotes and diagrams. The 25 maps covering the route not only show 
the main features of mountains and valleys, plains and rivers within sight 
from the railway, but give figures of elevation and distance, and the dis- 
tribution of the rocks Is indicated by a separate color. Many of the facts 
regarding the rocks are here presented for the first time. The book con- 
tains numerous views of prominent scenic features and pictures of resto- 
rations of some of the very remarkable animals whose bones are found In 
the clays. A glossary of geologic terms and a table of the larger divisions 
of geologic time are included. A list of recent geologic literature relating 
to the region serves as a guide to more detailed reading. 

Bulletin 614. Guidebook of the western United States, Part D, The Shasta 
Route and Coast Line, by J, S. Diller and others. 1915. 142 pages, 19 
route maps, 33 plates, 15 text figures. 

A manual for the traveler between Seattle or Los Angeles and San 
Francisco, which describes In clear, simple language the geography, geology, 
history,, and natural resources of the region visible from* the car windows. 
Geology Is made , Interesting to the reader by an avoidance of details and 
by the selection for treatment of the features that are likely to attract the 
eye. Care Is taken also to point out the connection between the story of 
the earth and the present human activity in the region. 

The book Is divided Into two parts, one dealing with the route from 
Seattle to San Francisco and one with the route from Los Angeles to San 
Francisco. Both routes go through regions that present great diversity 
in geology, scenery, climate, and resources. For the northern route the 
history of civilized settlement goes back to the early fur traders and trap- 
pers, and for the southern route to the Spanish padres and their Indian 
converts. As In the other guidebooks In this series the route Is covered by 
convenient maps and the text is well illustrated by views and diagrams. 
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Bttlletin 615. Rhode Island coal, by G. H. Ashley. 1915. 62 pages. 5 phites. 
8 text figures. 

A brief discussion of the character and attempted utilization of Rhode 
Island coal, which has always had a certain interest to the people of that 
State as a «ource of local supply in competition with Pennsylvania coal 
The author concludes that, as this coal is a high-ash. high-moisture, graph- 
itic anthracite which requires peculiar handling, the best prospect for its 
present us^ is in producing electric power at the mines, either in steam 
engines or by means of specially devised producer-gas or water-gas plants. 
He adds that this can probably not be done until Rhode Island coal can 
be mined and delivered at the furnace for less than one-half the wholesale 
price of competing coals in Providence and Boston. The illustrations con- 
sist of a sketch map of the Rhode Island coal field, views at several of the 
mines, and charts showing the composition and theoretical heating power of 
Rhode Island coal as compared to its competitors and the relation of its 
carbon content to its fuel value. • 

Bulletin 616. The data of geochemistry (third edition), by F. W. Clarke. 

1915. 821 pages. 

A manual of geologic chemistry, including chapters on the nature, dis- 
tribution, and relative abundance of the chemical elements, the composi- 
tion of the atmosphere and of volcanic gases and sublimates, the mineral 
content of surface and underground waters, the nature of saline residues, 
the molten magma of the earth's interior, the rock-forming minerals, the 
composition of igneous, sedimentary, and metamorphic rocks, the decompo- 
sition of rocks, the metallic ores, the natural hydrocarbons, and coal 

Bulletin 617. Bibliography of North American geology for 1914, with subject 
index, by J. M. Nickles. 1915. 167 pages. 

A list, arranged alphabetically by authors* names, of publications on the 
geology of the continent of North America and adjacent islands, also 
Panama and the Hawaiian Islands, issued in 1914. The work is indexed 
and contains lists of chemical analyses reported and minerals, rocks, and 
formations described. 

Bulletin 618. Geologj' and underground waters of Luna County, N. Mex., by 
N. H. Darton. 1916. 188 pages, 13 plates, 15 text figures. 

Describes the geologic structure of Luna County, in southwestern New 
Mexico, with the especial purpose of showing the extent of the area under- 
lain by water-bearing deposits, the depth of these deposits, and the amount 
of water available. This information was much needed because of the 
arrival in the desert valleys of this region of new settlers who had come 
with the expectation of using underground water for irrigation. A list of 
the wells in each township Is given and some of them are briefly described. 
The illustrations include a geologic map of Luna Comity, geologic sections 
across certain of the mountains, and halftone plates showing methods of 
irrigation. 

Bulletin 619. The Caddo oil and gas field, La. and Tex., by G. C. Matson. 

1916. 62 pages, 8 plates, 5 text figures. 

Describes the stratlgraphlc and structural geology of the Caddo oil and 
gas field, which lies mainly in Caddo Parish, northwestern Louisiana, with 
especial reference to the occurrence, accumulation, and source of the oil 
and gas. The Illustrations Include a map of the Caddo field, sections show- 
ing simple types of structure in this district, and logs of the wells. 
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ixjixETiK C20. Contributions to economic geology (short papers and prelimi- 
nary reports), 1915, Part I, Metals and nonmetals except fuels; F. L. Ran- 
some and H. S. Gale, geologists in charge. 1915. 361 pages, 12 plates, 22 
text figures. 

This bulletin includes sixteen brief reports of two classes — (1) short 
papers giving comparatively detailed descriptions of occurrences that have 
economic interest but are not of sufficient importance to warrant a more ex- 
tended description; (2) preliminary reports on economic Investigations the 
results of which are to be published later in more detailed form. These 
papers are such only as have a direct economic bearing, all topics of purely 
scientific interest being excluded. Each paper has been issued as an ad- 
vance chapter as soon as it was ready. A list of the papers, arrange 
according to subjects, is given below. 

Oold and silver. 

A gold-platinum-palladium lode in southern Nevada, by Adolph Knopf. 

Oold deposits near Quartzsite, Ariz., by E. L. Jones, Jr. 

A reconnaissance In the Kofa Mountains, Ariz., by E. L. Jones, Jr. 

A reconnaissance of the Cottonwood- American Fork mining region, Utah, 
by B. S. Butler and G. F. Loughliu. 

Notes on the fine gold of Snake River, Idaho, by J. M, Hill. 

Preliminary report on the economic geology of Gilpin CJounty, Colo., by 
B. S. Bastin and J. M. Hill. 

The Aztec gold mine, Baldy, N. Mex., by W. T. Lee. 

Iron. 

Iron ore in Cass, Marion, Morris, and Cherokee counties, Tex., by B. F. 
Burchard. 

Iron-bearing deposits in Bossier, Caddo, and Webster parishes, La., by 
B. F. Burchard. 

QuicksUver. 

Some cinnabar deposits in western Nevada, by Adolph Knopf. 
Quicksilver deposits of the Mazatzal Range, Ariz., by F. L. Ransome. 

Potash. 

Potash in certain copper and gold ores, compiled by B. S. Butler. 
Recent alunlte developments near ^larj^svale and Beaver, Utah, by G. F. 
Loughlln. 

Miscellaneous. 

Nitrate deposits In southern Idaho and eastern Oregon, by G. R. Mans- 
field. 

A reconnalsance for phosphate In the Salt River Range, Wyo., by G. R. 
Mansfield. 
Casslterlte In San Diego County, Cal., by W. T. Schaller. 
Bulletin 621. Contributions to economic geology, 1915, Part II; advance 
chapters as follows : 
Bulletin 621-A. Field apparatus for determining ash In coal, by C. B. 

Lesher. 1915. Pp. i-ii, 1-12, Pis. I-II, figs. 1-2. 
Bulletin 621-B. The Healdton oil field. Carter County, Okla., by C. H. 
Wegemann and K. C. Heald. 1915. Pp. i-li, lS-30, Pis. III-V, fig. 3. 
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Bulletin 621-C The Loco gas field, Stephens and Jefferson counties, Otii^ 
by C. H. Wegemann. 1915. Pp. Mv. 81-42. Pis. VI-VII. fig. 3. 

Bulletin G21-D. The Duncan gas field, Stephens County, Okla*^ by C E 
Wegemann. 1915. Pp. l-lv. 4a-60, Pis. VIII-IX. fig. a 

Bulletin C21-E. A reconnaissance In Palo Pinto CJounty, Tex,, with special 
reference to oil and gas, by G. H. Wegemi^nn. 1916. Pp. i-ii, 51-59. 
figs. 4-5. 

Bulletin 621-F. Possibilities of oil in the Porcupine dome. Rosebud County, 
Mont, by C. F. Bowen. 1915. Pp. i-ii, 61-70, PI. X, fig. 6. 

Bulletin 621-G. The Lawton oil and gas field, Okla., by C. H. Wegemann 
and R. W. Howell. 1915, Pp. 1-iv, 71-85, Pis. XI-XII, fig. 3. 

Bulletin 621-H, Anticlines in the Clinton sand near Wooster. Wayne County, 
Ohio, by C. A. Bonlne. 1915. Pp. 1-ii, 87-98, PI. XIIL 

BLT.LETIN 621-1. The Orofino coal field, Clearwater, Lewis, and Idaho coun- 
ties, Idaho, by C. T. Lupton. 1915. Pp. i-ii, 99-108, figs. 7-8. 

Bulletin 621-J. A reconnaissance for oil near Quanah, Hardeman County, 
Tex., by C. H. Wegemann. 1915. Pp. i-ll, 10^-115, PI. XIV, fig. 9. 

Bulletin 621-K. Geology and coal resources of northern Teton County, MonL. 
by Eugene Steblnger. 1916. Pp. i-iii, 117-156, Pis. XV-XVI, fig. 10. 

Bulletin 621-L. Oil and gas near Basin, Big Horn County, Wyo., by C. T. 
Lupton. 1916. Pp. i-ii, 157-190, Pis. XVII-XVIII, fig. 11. 

Bulletin 621-M. Geology and oil prospects of Cuyama Valley, Cal., by W. -V 
English. 1916. Pp. i-iii, 191-215, Pis. XIX-XXI, fig. 12. 

Bulletin 621-N. Structure of the Berea oil sand in the Summerfield quad- 
rangle, Guernsey, Noble, and Monroe counties, Ohio, by D. D. Condit 
1916. Pp. i-ii, 217-2^, Pis. XXII-XXIII, figs, 13-15. 

Bulletin 621-0. Structure of the Berea oil sand in the Woodsfield quad- 
rangle, Belmont, Monroe, Noble, and Guernsey counties, Ohio, by D. D. 
Condit 1916. Pp. l-lv, 233-249, Pis. XXIV-XXV, figs. 13, 16-17. 

Bulletin 621-P. Analyses of coal samples from various parts of the United 
States, by M. R. Campbell and F. R. Clark. 1916. Pp. i-iv, 251-370. 
Bulletin 622. Mineral resources of Alaska — report on progress of investiga- 
tions in 1914, by A. H. Brooks and others. 1915. 380+xi pages, 11 Plates, 
8 text figures. 

This volume contains a condensed summary both of the results of the 
investigations of Alaskan mineral resources during 1914 and of the status 
of the mining industry of the Territory. It is the eleventh of a series 
of annual bulletins devoted to this subject and is made up of eighteen 
papers by eight authors. These papers were published separately, hot 
the editions were small. 

The arrangement and manner of treatment in this volume are the same 
as in those previously issued. First, papers of a general character are 
presented, followed by those treating of special districts, arranged geo" 
graphically from south to north. One of these papers deals with admlal^ 
tratlve matters, one is a general summary of the mining industry, one 
treats of the future of the placer-mlnlng Industry, and the remainder dea^ 
more specifically with the mineral resources of certain districts. ' Id ^^^ 
geologic papers emphasis is laid on the conclusions having immediate in- 
terest to the miner. The titles of the papers are given below: 
Preface, by A. H. Brooks. 
Administrative report, by A. H. Brooks. 
The Alaskan mining Industry in 1914, by A. H. Brooks. 
The future of gold placer mining In Alaska, by A. H. Brooks. 
Tin mining in Alaska, by H. M. Eakin. 
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Mining in the Juneau region, by H. M. Eakin. 

Mineral deposits of tlie Kotsina-KusliLulana district, with notes on mining 
In Chitlna Vallej^, by F. H. Moffit 

Auiiferous gravels of the Nelchina-Susitna region, by Theodore Chapln. 

Mining on Prince William Sound, by B. L. Johnson. 

The gold and copper deposits of the Port Valdez district, by B. L. 
Johnson. 

Mineral resources of the Chisana- White River district, by S, R. Capps. 

Mining in the Fairbanks district, by H. M. Eakin. 

Mining in the Hot Springs district, by H. M. Eakin. 

Mineral resources of the Lake Clark-Iditarod region, by P. S. Smith. 

Quicksilver deposits of the Kuskokwim region, by P. S. Smith and A. G. 
Maddren. 

Gold placers of the lower Kuskokwim, with a note on copper in the Rus- 
sian Mountains, by A. G. Maddren. 

Iron-ore deposits near Nome, by H. M. Eakin. 

Placer mining in Seward Peninsula, by H. M. Eakin. 
Bulletin 623. Petroleum withdrawals and restorations affecting the public 
domain, by M. W. Ball; compilation by L. W. Stockbridge. 1916. 427 
pages, 9 plates. 

This bulletin gives true and accurate copies of orders of withdrawal, 
restoration, modification, and classification of public lands supposed to 
contain oil. It includes also a short statement of the purpose of the 
withdrawal policy, a brief review of the history of oil withdrawals, and 
a chapter on oil-land law, giving the statutes and Judicial decisions of 
interest to the oil operator on the public domain. Maps which accompany 
the bulletin show the areas withdrawn in each State where oil withdrawals 
were outstanding January 15, 1916. 
Bulletin 626. The Atlantic gold district and the North Laramie Mountains, 
Fremont, (Converse, and Albany counties, Wyo., papers by A. C. Spencer. 
1916. 85 pages, 5 plates, 6 text figures. 

These papers describe the geology and ore deposits of two areas in 
Wyoming lying about 125 miles apart Although no large mine has been 
developed in the Atlantic district, gold to the value of $1,500,000 has been 
produced there, and the district gives promise of further profitable develop- 
ment Mining in the North Laramie Mountains is still in the prospecting 
stage, but this district also is worthy of development. Most of the pros- 
pecting has been done in the search for copper, but at one locality lead 
ores have been found, at another chromic iron ore, and at another magnetic 
iron ore. The illustrations include geologic maps of the districts describe<l 
and sketch maps showing the location of claims and principal mineral pros- 
pects. 
BuLtETiN 628. Geology and coal resources of Castle Valley, in Carbon, Emery, 
and Sevier counties, Utah, by 0. T. Lupton. 1915. 88 pages, 12 plates, 1 
text figure. 

Describes briefly the geography and geology of Castle Valley, in east- 
central Utah, studied In connection with an investigation made to deter- 
mine the quality and quantity of the coal resources of the valley. The 
age and thickness of the coal-bearing formations and their relations to the 
underlying and overlying rocks are discussed, as well as the character of 
the coal and the development of the valley with respect to mines, prospects, 
and transportation routes. The Illustrations Include a geologic map of 
Castle Valley, sections of several of the coal beds, and halftone plates 
showing geologic features of the coal-bearing formations. 



Digitized by 



Google 



30 THIRTY-SEVENTH ANNUAL REPORT OF GEOLOGICAL SURVEY. 

Bulletin 620. Natural gas resources of imrts of north Texas — Gas in the ani 
north and west of Fort Worth, by E. W. Shaw ; Gas proiq;)ects soutli ud 
southeast of Dallas, by G. C. Matson — with notes on the gas Adds d 
central and southern Oklahoma, by C. H. Wegemann. 1916. 126 pafei T 
plates, 13 text figures. 

The Investigations resulting In this report were made in order to dete- 
mine the extent of the gas reserve within reach of the cities of Dallas aod 
Fort Worth. The Survey*s examination was purely geologic, dealing exdu- 
sively with the structure of the areas, the amount of gas already prodood, 
the probable amounts still remaining in the old fields, and the probabilitKs 
of discovering new pools sufficient to maintain an adequate supply of gas 
for these cities for the next decade or more. The bulletin is illustrated bj 
maps of the two principal gas fields in this part of Texas — the Petrdit 
and the Mexia-Groesbeck — maps showing the geologic structure of the 
area, and diagrams showing features of the wells of importance to the 
driller and prospector. 

Bulletin 632. Spirit leveling in West Virginia, 1896 to 1915. inclusive: R B. 
Marshall, chief geographer. 191G. 168 pages, 1 plate. 

Bulletin 633. Spirit leveling In Maine, 1899-1915; R, B. Marshall, chfef 
geographer. 1916. 64 pages, 1 plate. 

Bulletin 636. Spirit leveling in Louisiana, 1903 to 1915, inclusive; R, B. Mar- 
shall, chief geographer. 1916. 101 pages, 1 plate. 

Reports on precise and primary leveling in the States named, showing 
the exact altitude above sea level of a great n^any places. Some of tbese 
elevations have been adjusted by the United States Coast and Geodetic 
Survey from precise leveling. The work in Louisiana during 1906 afld 
1909 was done in cooperation with the State. EJach bulletin contains t 
halftone plate showing Geological Survey designs for bench marks. 

Bulletin 640-A. Notes on the Promontory district, Utah, by B. S. Butlw" and 
V. C. Heikes. 1916. Pp. 1-10, figs. 1-2. 

Part of Bulletin 640, " Contributions to economic geology, 1916. Part V 
A brief sketch of the geography and geology of the Promontory mining 
district, in Boxelder CJounty, Utah, with a discussion of the ore d^wsits, 
chiefly lead and zinc. 

Bltxetin 640-C. Some manganese mines in Virginia and Maryland, by D. F. 
Hewett. 1916. Pp. 87-71, figs. 4-10. 

Discusses the manganese deposits of Virginia and Maryland, which have 
become important since the introduction of the Bessemer process of making 
steel, because they are accessible to the iron and steel producing centers of 
the East. Describes half a dozen of the mines in detail and gives sketch 
maps of their workings. 

Bulletin 641-A. Ozokerite in central Utah, by H. M. Robinson. 1916. Pp. 
1-16. PI. I. 

Part of Bulletin 641, " Contributions to economic geology, 1916, Part 11" 
Gives results of an examination of the ozokerite field of Utah, the largest 
district in the United States In which ozokerite has been mined and pro^ 
pected. The European war has seriously affected the importation of this 
material from Austria, so that at present the domestic product can com- 
pete favorably with the foreign in American markets. Ozokerite, ^ 
mineral wax. is a nonconductor of electricity and is extensively used for 
insulating. Much of it is converted into ceresin, a highly purified product 
used to replace or adulterate beeswax, as well as for a variety of other 
purposes. 

nuLLETiN 644-A. Primary traverse in Alabama and North Carolina, 1913-1915: 
R. B. Marshall, chief geographer. 1916. Pp. i-vii, 1-12, PL II. 
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BrnxCTiN 644-B. Trlangalatlon In Arizona and New Mexico, 1913-1915; R. B. 
Marshall, chief geographer. 1916. Pp. i-vU, 13-24, PL II. 
Parts of Bulletin 644, " Triangulation and primary traverse, 1913-1915/* 

W*ATER-St;ppLV PAMCtt 382. Surface water supply of the* United States. 1912, 
Part VII, North Pacific drainage basins ; N. C. Grover, chief hydraulic en- 
gineer ; ^, F. Henshaw, 0. 0. Baldwin, and W. A. Lamb, district engineers. 
1916. 748 pages, 2 plates. 

Presents briefiy the results ot measurements of stream flow made in the 
North Pacific drainage basins during the year ending September 30, 1912. 
Data for each gaging station are given under the following heads: Loca- 
tion, Records available. Drainage area. Gage, Channel, Discharge measure- 
ments, Artificial control, Winter flow, Accuracy, and Cooperation. Con- 
tains also tables giving gage heights and daily and monthly discharges at 
each station and halftone plates representing typical gaging stations and 
current meters. The report was prepared in cooperation with the States 
of Montana, Idaho, Washington, and Oregon and was issued first in three 
separate chapters, each covering the drainage basins mentioned in its 
title, namely: 

A. Pacific drainage basins in Washington and upper Columbia River 
basin, by F. F. Henshaw and W. A. Laikib. 

B. Snake River basin, by G. C. Baldwin and F. F. Hen^aw. 

C. Lower Columbia River 'and Rogue, Umpqua, and Siletz rivers, by 
F. F. Henshaw and E. S. Fuller. 

Wateb-Suppi.y Paper 340. Stream-gaging stations and publications relating to 
water resources, 1885-1913, compiled by B. D. Wood. 1916. 195 pages. 

A directory of Survey stream-gagi&g stations and publications relating 
to water resources of the United States. This report was published in 
twelve separate parts, each of which contains a list of all gaging stations 
maintained in the section named in Its title and an annotated list of publi- 
cations issued by the United States Geological Survey relating specifically 
to that section, as well as a similar list of reports that are of general 
interest, covering a wide range of hydrologlc subjects, and brief references 
to reports published by State and other organizations. The section of the 
country covered by each part of Water-Supply Paper 340 Is shown below. 
I. North Atlantic coast drainage btislns 
n. South Atlantic coast and eastern Gulf of Mexico drainage basins. 

III. Ohio River basin. 

IV. St. Lawrence River basin. 

V. Hudson Bay and upper Mississippi River drainage basins. 
VI. Missouri River basin. 
VII. Lower Mississippi River basin. 
VIII. Western Gulf of Mexico drainage basins. 
IX. Colorado River basin. 
X. The Great Basin. 
XI. Pacific coast basins In California. 
XII. North Pacific slope drainage basins. 
WATER-SUPPLY Paper 345. Contributions to the hydrology of the United States, 
1914; N. C. Grover, chief hydralillc engineer. 1915. 225 pages, 17 plates, 
24 text figures. 

Made up of nine short papers and preliminary reports on the water sup- 
ply of various sections of the country. Issued first, as received. In the fonn 
of separate chapters, In order that the interestotl public may have early 
Information of the results of Investigations made by the hydraulic engineers 
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and geologists of the Geological Survey. A list of the papers included in 
the volume follows: 

Preliminary report on ground water for irrigation in the vicinity of 
Wichita, Kans., by O. E. Meinzer. 

Ground water for Irrigation in the vicinity of Enid, Okla., by A. T. 
Schwennesen, with a note on ground water for irrigation on the Great 
Plains, by O. E. Meinzer. 

Underground water of Luna County, N. Mex., by N. H, Darton, with 
results of pumping tests, by A. T. Schwennesen. 

Ground water for irrigation in the valley of North Fork of Canadian 
River near Oklahoma City, Okla., by A. T. Schwennesen. 

A method of determining the dally discharge of rivers of variable slope, 
by M. R. Hall, W. E. Hall, and C. H. Pierce. 

The discharge of Yukon River at Eagle, Alaska, by E. A. Porter and R W. 
Davenport. 

The water resources of Butte, Mont., by O. E. Meinzer. 

Ground-water resources of the Nlles cone and adjacent areas, Cal., by 
W. O. Clark. 

Gazetteer of surface waters of Iowa, by W. G. Hoyt and H. J. Ryan. 
Wateb-Supply Papeb 351. Surface water supply of the United States, 1913. 
Part I. North Atlantic coast basins; N. C. Grover, chief hydraulic engineer; 
C. C. Covert and G. C. Stevens, district engineers. 1915. 189 pages, 
2 plates. 
Wateb-Supply Papeb 352. Surface water supply of the United States, 1913, 
Part II, South Atlantic and eastern Gulf of Mexico basins; N. C Grover, 
chief hydraulic engineer ; G. C. IStevens and W. E. Hall, district engineers. 
1915. S4 pages, 3 plates. 
Wateb-Supply Papeb 355. Surface water supply of the United States for the 
year ending September 30, 1913, Part V, Hudson Bay basins and upper 
Mississippi River ; N. C. Grover, chief hydraulic en^neer ; W. A. Lamb and 
W. G. Hoyt, district engineers. 1915. 181 pages, 2 plates. 
Wateb-Sitpi.y Papeb 3.^9. Surface water supply of the United States. 1913, 
Part IX, Colorado River basin; N. C. Grover, chief hydraulic engineer: 
Robert FoUansbee, B. A. Porter, and G. A. Gray, district engineers. 1915. 
260 pages, 2 plates. 
Wateb-Supply Papeb 3e2-C. Surface water supply of lower Columbia River 
and Rogue, Umpqua, Wilson, and Nehalem rivers, 1913; N.JD. Grover, chief 
hydraulic engineer ; F. F. Henshaw, district engineer. 1915. 246 pages. 

These papers present briefly the results of measurements of stream 
flow made in the drainage basins in the titles. Data for each gaging station 
are given under the following heads : Location, Records available. Drainage 
area, Gage, Channel, Discharge measurements, Artificial control, Winter 
flow, Accuracy, and Cooperation. The books contain also tables giving 
gage heights and daily and monthly discharges at each station. 
Wateb-Supply Papeb 369. Water powers of the Cascade Range, Part lit 
Yakima River basin, by G. L. Parker and F. B. Storey. 1916. 160 pages, 
20 plates, 12 text figures. 

The third of a series of reports dealing with the water powers on rivers 
flowing from the Cascade Range In Washington and Oregon. Descriptions 
of the geologic history, physical characteristics, economic conditions, and 
Industrial development of the region are given, together with a map of the 
basin, plans and profiles of the streams, stream-flow records, and short dis- 
cussions of the developed water powers and undeveloped possible sites. 
The report was prepared In cooperation with the Washingtou State Boawl 
of Geological Survey. 
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WATKK-Sm»PLY Paper 370. Surface water supply of Oregon, 1878-1010, by 

F. F. Henshaw and H. J. I)ean. 1915. 829 pages, 1 plate. 

Presents briefly the results of measurements of stream flow made in 
Oregon from 1878 to 1910, inclusive. As an introduction to the report the 
natural features of Oregon are discussed. Then follow data for each 
gaging station under the following heads: Location, Records presented, 
I>rainage area. Gage, Channel, Discharge measurements. Winter flow, 
Diversions, Rating curves, Bbctreme stages, Accuracy, and Ck)operation. 
Contains also tables giving gage heights and daily and monthly discharges 
at each station and a map of Oregon showing the principal rivers. 
Wateb-Supply Pater 371. Equipment for current-meter gaging stations, by 

G. J. Lyon. 1915. 64 pages, 37 plates, 10 text figures. 

A technical description, accompanied by numerous precisely drawn plans, 
of the types of equipment for current-meter gaging stations that have 
been found most effective in facilitating observations and insuring accu- 
rate results. Includes many tables giving bills of material for certain 
parts of the equipment. The book is designed especially for the use of 
lij-draulic engineers and others interested in stream-flow measurement. 
Wateb-Supply Paper 372. A water-power reconnaissance in south-central 
Alaska, by C. E. Ellsworth and R. W. Davenport, with a section on south- 
eastern Alaska, by J. C. Hoyt. 173 pages, 22 plates, 6 text figures. 

This paper presents the results of the first systematic study of the 
water powers of south-central Alaska, which includes the region tributary 
to CJopper River, Prince William Sound, and the lower Susltna. This 
general province contains valuable mineral deposits, chiefly gold, copper, 
and coal, as well as good farming lands, and its rapid development led to 
the search for water powers, which had been supposed to exist in abundance 
in this region. Water-Supply Paper 372 shows, however, that water 
powers available throughout the year are not so abundant In this part of 
Alaska as had been assimied. Appended to the main report Is a reprint 
of an article on the water powers of southeastern Alaska Which appeared 
In 1910 as part of Bulletin 442, " Mineral resources of Alaska, 1909." The 
illustrations include maps of parts of the region discussed, showing the 
location of rainfall stations, gaging stations, and measuring points, dia- 
grams showing monthly and annual precipitation, and halftone plates 
showing hydrographic features. 
Water-St.t*ply Paper 373. Water resources of Hawaii, 1918, by G. K. Larrlsou. 

1915. 190 pages. 

Contains results of measurements of the flow of certain streams and 
ditches and rainfall records In the Territory of Hawaii made during the 
calendar year 1913. Data for each gaging station are given under the 
following heads: Location, Records available. Drainage area. Gage, Con- 
trol, Discharge measurements. Diversion, Accuracy, and Cooperation. 
Tables giving gage heights and daily and monthly discharges at each sta- 
tion are included In the report 
Water-supply Paper 374. Ground water in the Hartford, Stamford, Salisbury, 
Willlmantlc. and Saybrook areas, Conn., by H. E. Gregory and A. J. Ellis. 

1916. 150 pages, 13 plates, 10 text figures. 

Gives the results of a study of the ground-water supply of certain areas 
in Connecticut — a study which is so planned as to cover etrentually all 
the towns of the State and to Include Investigations of stream flow as well 
as ground water. The work on which this paper Is based <k)n8lsted In 
gathering Information concerning municipal water supplies, measuring the. 

62021*— 16 3 
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dog wells used in rural districts, obtaining data concerning drilled weiU 
driven wells, and springs, collecting and analyzing samples of water froQ 
wells, springs, and brooks, and studying the character and relations ^ 
bedroclc and of surficial d^;>osits with refer^ice to their influence upoo tk 
ground-water supply. An individual description of each town is gfrec 
accompanied by a map of the area in which it is situated. 
Wateb-Supply Papeb 375. Ck)ntributions to the hydrology of the United State*. 
1915 ; Nathan C. Glover, chief hydraulic engineer. 1916. IBl pages, d 
plates, 31 text figures. 

This report is made up of seven short papers on ground wata: in certain 
arid sections of the United States and on methods of gaging river dis- 
charge. Issued first In the form of s^arate chapters, so as to furnisb 
promptly Information of the results of Investigations made by the hydraolic 
engineers of the Geological Survey. A list of the papers included in tbe 
volume follows: 

Ground water for irrigation In the Sacramento Valley, Cal., by Kirk 
Bryan. 

Ground water in Paradise Valley, Ariz., by O. E. Meinza- and A. J. 
Ellis. 

The relation of stream gaging to the science of hydraulics, by C E 
Pierce and R. W. Davenport. 

Ground water in Big Smoky Valley, Nev., by O. E. Meinzer. 

A method of correcting river discharge for a changing stage, by B. E 
Jones. 

Conditions requiring the use of automatic gages in obtaining records of 
Htream flow, by C. H. Pierce. 

Ground water in Lasalle and McMuUen counties, Tex., by Alexander 
Deussen and R. B. Dole. 
Watkb-Supply Paper 376. Profile surveys in Chelan and Methow rivCT basins. 
Wash., prepared under the direction of R. B. Marshall, chief geographer. 
1915. 8 pages, 5 plates. 
Water-Sitpply Paper 377. Profile surveys In Spokane River basin, Wash., ami 
John Day River basin, Oreg., prepared under the direction of R. B. Mar- 
shall, chief geographer. 1915. 7 pages, 9 plates. 
Water-Supply Paper 378. Profile surveys in 1914 on Middle Fork of WUlam- 
otte River and White River, Oreg., prepared under the direction of B. B. 
Marshall, chief geographer. 1915. 8 pages, 6 plates. 
Water-Supply Paper 379. Profile surveys in 1914 In Umpqua River basin, 
Oreg., prepared under the direction of R. B. Marshall, chief geographer. 
1915. 7 pages, 13 plates. 

These reports describe briefly the general features of the river basins 
mentioned in their titles and give a list of the gaging stations maintained 
by the Geological Survey on the main streams and their tributaries. The 
illustrations consist of plans and profiles of certain of the streams described 
or parts of them. 
Water-Supply Paper 383. Surface water supply of the United States, 191i 
Part III, Ohio River basin; N. C. Grover, chief hydraulic engineer; A. H. 
Horton and W. E. Hall, district engineers. 1916. 121+xxxll pages, 2 
plates. 
Water-Supply Paper 385. Surface water supply of the United States, Ml 
Part V, Hudson Bay and upper Mississippi River basins; N. C. GroTer, 
chief hydraulic engineer ; W. G. Hoyt and A. H. Horton, district engineers. 
1915. 246+xxix pages, 2 plates. 



Digitized by 



Google 



PUBLICATIONS. 35 

Water-Supplt Paper 388. Surface water supply of the United States, 1914. 
Part vm, Westeni Gulf of Mexico basins; N. C. Grover, chief hydraulic 
engineer; G. A. Gray, district engineer. 1915. 124-fxxl pages, 2 plates. 

These papers present briefly the results of measurements of stream flow 
In the Imsins named In the titles during the calendar year 1914. Data for 
each gaging station are given under the following heads : Location, Records 
available, Drainage area. Gage, Channel, Discharge measurements, Artifi- 
cial control. Winter flow, Accuracy, and Cooperation. Contain also tables 
giving gage heights and daify and monthly discharges at each station and 
halftone plates representing typical gaging stations and current meters. 
At the end of each book is a list of all gaging stations maintained in the 
region covered and an annotated list of publications Issued by the United 
States Geological Survey relating specifically to the region, as well as a 
similar list of reports that are of general Interest, covering a wide range of 
hydrologic subjects, and brief references to reports published by State and 
other organizations. 
Water-supply Paper 397. Ground water in the Waterbury area, Conn., by A. J. 
Ellis, under the direction of H. E. Gregory. 1916. 78 pages, 4 plates, 10 
text figrures. 

Discusses the source, occurrence, use, and methods of developing the 
ground-water supplies of an area of about 171 square miles In Connecticut, 
including Waterbury and several other manufacturing towns, whose indus- 
tries are largely dependent upon water power. An individual description 
of each town In the area is given, and especial stress Is laid on its water 
supply. The illustrations include a map of the area discussed, and dla- 
gram^;, sections, and halftone plates showing hydrographlc features. 
Water-Sxj-pply Paper 398. Ground water in San Joaquin Valley. CaL, by W. C. 
Mendenhall, R. 'B. Dole, and Herman Stabler. 1916. 310 pages, 5 plates, 
4 text figures. 

Discusses the occurrence, quality, accessibility, character, and proper use 
of the ground waters of San Joaquin Valley, an area destined to become 
one of the chief agricultural districts of the West. The development of 
this valley Is controlled by the distribution of rainfall, the character of 
the soils, and the possibility of applying other water than that which 
reaches the valley as a direct result of precipitation upon Its surface, so 
that it behooves the inhabitants to avail themselves of every opportunity 
to Increase the acreage of the lands under Irrigation. An Individual dis- 
cussion of the water supply of each county In the valley is given, accom- 
panied by tables of field assays and mineral analyses of its ground waters. 
The illustrations include maps of the valley showing artesian areas, ground- 
water levels, pumping plants, and location and depth of wells In relation 
to sulphate content of ground waters and cross sections and diagrams 
8l}owlng content of sulphate and total mineral matter of ground waters 
In certain parts of the valley. 
Water-Supply Paper 399. Geology and ground waters of northeastern Arkansas, 
by L. W. Stephenson and A. F. Crlder, with a discussion of the chemical 
character of the waters, by R. B. Dole. 1916. 315 pages, 11 plates, 4 
text figures. 

Discusses the physiography, geolog>% and ground waters of the region 
mentioned In Its title, embracing about 13,250 square miles and forming part 
of that great arm of the Gulf Coastal Plain known as the Mississippi ein- 
bayment Although this region is abundantly supplied with surface streams 
the water froip theiq Is unfit for domestic use without filtration, but the 
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undersround supplies require no purification and^are therefore less ex- 
pensive. The paper gives <a detailed description of the water resources of 
each county in the region discussed and includes a chapter on the diemical 
character of these waters and methods of purification of water in gen»iil 
The illustrations include a geologic map and a map of the ground-water 
resources of eastern and northeastern Arkansas, geologic sections, and 
halftone plates showing some of the water-bearing formations. 
Wateb-Supply Papeb 400-A. The people's interest in water-power resources, 
by G. O. Smith. 1916. Pp. l-«. 

Part of Water-Supply Paper 400, *" Contributions to the hydrology of 
the United States, 1916." This paper was read before the Second Pan- 
American Scientific Congress, Washington, December, 1915. It shows that 
in the vast potential hydroelectric energy available in the United States, 
estimated n^w at over 60,000,000 horsepower, lies (his country*s largest 
asset in the future industrial rivalry among nations, and advocates such 
Government regulation — Federal, State, and municipal— of the develoimient 
of water power that both the public and the private owner and operator 
may participate in the benefits. 
Mineral Resoubces of the United States, 1914. 1916. Part I, Metals ; H. D. 
McCaskey, geologist in charge; iv-f ♦73+995 pages, 1 plate, 8 text figures. 
Part II, Nonmetals; E. F. Burchard, geologist in charge; iv +1,122 pages, 
5 plates, 11 text figures. 

Statistics of the production, importation, and exportation of mineral sub- 
stances in the United States, Including accounts of the chief features of 
mining progress, comparisons of past and present production and condi- 
tions, and the application of the products in the useful arts. Contains 
Inserts showing mineral products of the United States, 1905-1914, and 
production of coal In the United States, 1807-1914. Issued first, as received. 
In 61 advance chapters, each covering a single mineral product or group 
of allied products. 
Mineral Resoubces of the United States, 1915. Thirteen advance chapters, as 
follows : 

The public Interest In mineral resources, by G. O. Smith. 1915. Pp. 
la-9a. Part I: A. 

Chromic Iron ore In 1915, by J. S. Dlller. 1916. Pp. 1-6. Part 1:1. 

Gold, silver, copper, lead, and zinc In the Eastern States in 1915 (mines 
report), by J. M. Hill. 1916. Pp. l-v, 7-20. Part 1:2. 

Fuel brlquetting in 1915, by C. E. I^her. 1916. Pp. i-U, 1-6, figs. 1-4. 
Part 11:1. 

Sand-lime brick in 1915, by Jefferson Middleton. 1916. Pp. 7-8. Part 
II : 2. 

Fuller's earth in 1915, by Jefferson Middleton. 1916. Pp. ^12. Part 
II : 3. 

Asbestos In 1915, by J. S. Dlller. 1916. Pp. 1-11, 1^-18, fig. 5. Part 11:4. 

Slate In 1915, by G. F. Loughlln. 1916. Pp. 19-31. Part II : 5. 

Fluorspar In 1915, with a note on cryolite, by E. F. Burchard. 1916. Pp. 
i-il, 33-41, fig. 6. ' Part II : 6. 

Feldspar in 1915, by F. J. Katz. 1916. Pp. 43-58. Part II : 7. 

Silica In 1915, by F. J. Katz. 1916. Pp. 55-60. Part II : 8. 

Abrasive materials In 1915, by F. J. Katz. 1916. Pp. 65-80. Part II : 10. 

Graphite In 1915, by E. S. Bastln. 1916. Pp. 81-^3. Part II : 11. 
(Jeolooic Folio 19G. Phillpsburp (Mont.) folio, by F. C. Calkins and W. H. 
Emmons. 1915. 25 folio pages of text, 3 maps, 1 colunmar-sectlon sheet 
12 plates, 9 text figures. 
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Description and maps of the Phllipsburg quadrangle, comprising alx»ut 
827 ^uare miles in Deer Lodge, Granite, and Powell counties, Mont. 
;ex>logic Fouo 197. Columbus (Ohio) folio, by G. D. Hubbard, C. R. Stauffer, 
J. A. Bownocker, G. S. Prosser, and E. R. Cumings. 1915. 15 folio pages 
of text, 3 maps, 2 sheets of half-tone illustrations, 10 text figures. Pub- 
lished also in octavo form, HI pp. 

Description and maps of the Columbus quadrangle, comprising about 
915 square miles in Delaware, Fairfield, Franklin, Licking, Madison, Pick- 
away, and Union counties, Ohio. 
jEoloqic Folio 198. Castle Rock (Colo.) folio, by G. B. Richardson. 1915. 
13 folio pages of text, 3 maps, 1 columnar-section sheet, 20 plates, 6 text 
figures. 

Description and maps of the Castle Rock quadrangle, comprising about 
925 square miles in Douglas, El Paso, and Elbert counties, Colo. 
Geoixwic Folio 199. Silver City (N. Mex.) folio, by Sidney Paige. 1916. 19 
folio pages of text, 2 maps, 1 structure-section sheet, 13 plates, 17 text 
figures. 

Description and maps of the Silver City quadrangle, comprising about 
1,003 square miles in Grant and Luna counties, N. Mex. 
Geologic Folio 200. Galena-Elizabeth (Ill.-Iowa) folio, by E. W. Shaw and 
A. C. Trowbridge. 1916. 13 folio pages of text, 4 maps, 13 plates, 9 text 
figures. 

Description and maps of the Galena and Elizabeth quadrangles, compris- 
ing about 442 square miles in Jo Daviess County, IlL, and Dubuque and 
Jackson counties, Iowa. 
Geologic Folio 201. Minneapolis-St Paul folio, by F. W. Sardeson. 1916. 
14 folio pages of text, 8 maps, 22 plates, 14 text figures. 

Description and maps of the Anoka, Minneapolis, St. Paul, and White 
Bear quadrangles, comprising about 846 square miles in Anoka, South 
Dakota, Hennepin, Ramsey, Scott, and Washington counties, Minn. 
Topographic and other maps as follows : 



Aitkin, Minn. 
Alabama (State).^ 
Alaska (1:12,000,000). 
Albany, Oreg. 
Alger, Ohio. 
Arlington, Oreg.-Wa8b. 
Aron, 111. 
Babel Slongh, Cal. 
Bachelor YaUey, CaL 
Belhaven, N. C. 
Bellefontaine, Ohio. 
Bering Biyer coal field, 

Alaska.^ 
Big Bar and vicinity, Cal. 
Blnefleld, W. Va.« 
Blue Mesa, Wyo. 
Boone, Iowa. 
Brilliant, N. Mex.-Colo. 
Brinkhaven, Ohio. 
BncD, Va. 
Bacyms, Otiio. 



Buffalo Creek, Cal.* 
Byron, Cal. 

Byron Hot Springs, Cal.' 
Cache Slough, Cal. 
Casco Bay, Me.* 
Chateaugay, N. Y. 
Concord, CaL* 
Cooperstown, Cal. 
ComettsviUe, Ky. 
Craig, Colo. 
Crestline, Ohio. 
Cuyuna, Minn. 
Deming, N. Mex.* 
Dixon, Cal. 
Eagle Bock, Ya. 
East Liberty, Ohio. 
Edgington, Ill.-Iowa. 
Ely, Nev.» 
Esparto, Cal.' 
Estacada, Greg. 
Fairfax, Va. 



FaUs City, Nebr. 
Foraker, Okla.-Kans. 
Frazer, Mont. 
Freedom, Idaho-Wyo. 
Gastonia, N. C. 
Georgia ( State ).i 
Gouvemeur, N. Y. 
Grass Creek Basin, Wyo. 
Grays Bend, Cal. 
Greenup, Ohlo-Ky.' 
Hacker Valley, W. Va. 
Hamakua, Hawaii. 
Harold, Ky. 
Harrington, Cal.* 
Haywards, Cal.* 
Hershey, Cal. 
Honomu, Hawaii. 
Howe, Nebr. 
laeger, W. Va.-Ky.« 
lUinois ( State) .^ 
Kenton, Ohio. 



1 PhotoUthograph, 1 : 1,000,000. 

* Plate V, Bull. 335, issued separately. 

* Preliminary edition showing part of quadrangle. 
^Resurveyed and reengraved. 

> New edition, revised In field. 

* Sheet completed ; part engraved in 1912. 
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Kentucky ( State ).» 
Kinston, N. C. 
Kohala, Hawaii. 
Lake Bonaparte, N. Y. 
Lame, Ohio. 
Lone Tree Valley, Cal.« 
LoTdal, Cal. 
Maine Prairie, CaL 
Manhattan and vicinity, Nev. 
Mare Island, Cal. 
Maricopa, Aris. 
Marseilles, 111.* 
Martinsbiirg,W.Va.-Va.-Md. 
Maryland and Delaware 

( States) .» 
Maryland and Delaware 

(States).* 
Massachusetts and Rhode 

Island contour map.' 
Michigan ( State). ^ 
Midway, Cal.« 
Millersburg, Ohio. 
Mission, Tex. 
Mojave, Cal. 
Montpellier, Cal. 
Mount GUead, Ohio. 
Murfeesboro, Tenn. 
Neosho, Mo. 
New York ( State). ^ 
Northeast^ Pa.-N. Y. 
Norwalk, Ohia 
Oakdale, Cal. 
Ocosta, Wash. 



Ohio (State).^ 

Oregon ( State) .> 

Oswego, Mont 

Patterson, Cal.« 

Paulsen, Ca). 

Pearce, Aria. 

Pennsylvania and New Jer- 
sey (States).^ 

Peterstown, W. Va.-Va.« 

Pickins, W. Vi. 

Point Conception ^ (sheet 
I-IO of world map). 

Portland, Me.* 

Regina, Va.-Ky.« 

Richwood, Ohio. 

Rlpon, CaL 

Romain, Cal.* 

St Albans, Yt 

St Paris, Ohio. 

Salida, CaL 

San Prancisco, C^l.* 

San Juan, Tex. 

San Mateo, Cal.* 

Saxon, C^al. 

Searles Lake, CaL 

Shauck, Ohio. 

Shawneetown, IlL-Ky. 

Siam, Ohio. 

Soledad, CaL 

Stryker, Mont 

Somerset, Pa. 

South CTarolina ( State). ^ 

Spearflsh, S. Dak.« 



SpenceviUe, Cal.-' 
Sturgia, S. Dak.« 
SummersviUe, W. Vt. 
Summitville. Colo.-N. Mei. 
Tennessee (State).* 
Thalheim, CaL 
Three Tree Flat, CaL 
Tracy, Cal.» 
Trigo, CaL 
Tualatin, Oreg, 
United States contour map 

18 by 28 Inches,* 
Virginia (State).* 
Vorden, CaL 
Waipio, Hawaii. 
Waldoboro, Me. 
Washington (State).* 
Waynesville, Ohio. 
Wealthwood, Minn. 
Wellington, Utah. 
Wenatchee, Wash. 
WesUey, CaL 
Westport, CaL 
West Virginia (State).* 
Whitesborg, Ky.-Va. 
Windber, Pa. 
Winona, W. Va. 
Winters, CaL 
Wolf Point, Mont 
Yoaemlte National Put. 

Cal.* 
Zamora, CaL* 



GEOLOaiC BBANCH. 



8<X>PE OF WORK. 



The geologic branch is responsible for the strictly geologic work 
of the Survey, which was originally established for " the classifi(»- 
tion of the public lands and the examination of the geological struc- 
ture, mineral resources, and products of the national domain " and 
was later authorized "to continue the preparation of a geologi(»l 
map of the United States." In pursuance of these objects the Survey 
has been obliged to extend its operations to every part of the country 
and to nearly every field of geology. Its growth, however, has not 
kept pace with the growth of the mineral development which it has 
promoted. The calls for service made on it by the public were never 
before so numerous nor so varied. 

The Survey has not only performed this fundamental and prin- 
cipal work but has gradually come to be regarded, in effect, as a 
national bureau of public information on geologic matters, touching 

» Photollthograph, 1 : 1,000,000. 

> Preliminary edition showing part of quadrangle. 

* Resurveyed and reengraved. 

* PhotoUthograph, 1 : 500,000. 

* New edition, oflBce revision. 
*Ncw edition, revised in field. 
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not only aU parts of the United States and Alaska but other countries 
as well. The marked increase in the number of inquiries received by 
the Survey is due not merely to the present abnormal activity in 
the mineral industries, but largely also to the growing tendency 
of the American people to apply to the Federal Survey for geologic 
information of every sort, whether this information is to be gained 
by new field work or by examination of the Survey's accumulated 
records and its great library. The geologic branch therefore has 
a double task, embracing on the one hand geologic surveying — 
including the investigation, description, and mapping of the geology 
and mineral deposits of all parts of the country and the classifica- 
tion of the public lands — and the publication of the results of its 
work, and on the other hand the furnishing to the public of miscel- 
laneous geologic information derived from all available sources. 

ORGANIZATION. 

For the systematic and efficient accomplishment of its work the 
geologic branch is organized in four divisions — ^geology, David 
White, chief geologist, in charge; Alaskan mineral resources, Alfred 
H. Brooks, geologist, in charge ; mineral resources, H. D. McCaskey, 
geologist, in charge ; chemical and physical researches, G. F. Becker, 
geologist, in charge. These divisions, though largely autonomous, 
are conducted in the closest cooperation, with resultant effectiveness 
as well as economy. Most of the statistical reports of the division 
of mineral resources are prepared by members of the division of 
geology who are specialists in the geology of the respective mineral 
deposits and whose field investigations give opportunities for close 
contact with and observation of the mineral industries. Between 
the division of Alaskan mineral resources and the division of geology 
there is free exchange of assistance in paleontologic and other labo- 
ratory investigations. The division of chemistry and physics cooper- 
ates with the members of the scientific staffs of all the other divisions 
in the solution of the chemical problems imder investigation and 
performs the chemical determinations necessary to the routine work 
of the Survey. In the distribution and use of field equipment the 
geologic branch cooperates with the topographic and water-resources 
branches. 

The geologic investigations to be carried on by the Survey in the 
United States are planned by the chiefs of sections in the division 
of geology in coimcil with the chief geologist, who has general 
supervision of the work. The chief geologist has given particular 
attention to cooperation in geology with State surveys and devotes 
such time as is available to him for field work to field inspections 
and conferences with chiefs of sections and geologists and to the 
direction and inspection of the work of the section of eastern fuels. 
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PUBLICATIONS. 

The publications of the fiscal year 1916 prepared wholly or parti 
in the geologic branch embrace 1 monograph, 31 professional paper 
bulletins, etc., 127 chapters of reports later published as annual vo 
umes, and 6 geologic folios. Titles and brief abstracts of the 
publications are given on pages 19-37. Besides the official public 
tions, 61 papers were, with the permission of the Director, publi^< 
in scientific journals and in the publications of scientific sodetic 
Nine reports based on work done in cooperation with State ge 
logical surveys have, in accordance with the cooperative agreemeni 
been transmitted to the States for publication. On the other han 
two somewhat extensive geologic reports, prepared by the State 
ganizations under the same agreements, have been submitted i 
publication by the Federal Survey, and others are in preparati 
by the States. In the preparation of the reports of mineral prodi 
tion considerable material relating to certain of the industries in i 
different States is compiled by the State geologists. 

PROGRESS OF GEOLOGIC MAPPING. 

The areas in the United States covered by geologic maps publish 
by the Survey and the general nature of the work in each area 
shown on Plate I. This map does not, however, indicate areas 
which reports, prepared by this SuY-vey, have been submitted 
publication to cooperating State organizations or to other burei 
and departments of the Federal Government. 

The progress of geologic surveying in Alaska is described in 
sction on the division of Alaskan mineral resources (pp. 91-99). 

DIVISION OF GEOLOGY. 
OROAKIZATIOH. 

The scientific force of the division of geology at the beginning m 
the year consisted of 70 geologists, 28 associate geologists, 33 a^fl 
ant geologists, 9 junior geologists, and 24 geologic aids. During A 
year 10 members of the scientific staff resigned to take positions I 
private life at higher salaries, one new member was appointed, as 
one was transferred from another division. The total number • 
geologists of various grades on the staff at the end of the year vm 
156. Of this number, 80 were employed continuously, 33 gave onlj 
part of their time to Survey work, and 43 were not employed. 

The division of geology was organized in nine sections, the scope 
of whose work is outlined on pages 44-48. Near the end of the yeaij 
the division was reorganized, and beginning July 1, 1916, its work 
will be distributed among ten sections, as stated on pages 48-49. 
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The geologic work of the division, both in the field and in the office, 
is under the immediate supervision of the chiefs of the respective 
sections, who are directly responsible for maintaining efficiency and 
a high scientific standard. Exceptions are made of the studies of 
detrital deposition in California, just completed by G^K. Gilbert, the 
general descriptions by Mr. Gilbert of the structure in the Great 
Basin region, and the general monographic treatment of the geology 
of the Yellowstone National Park, in preparation by Arnold Hague. 
The work of these distinguished senior geologists of the Survey is 
reported directly to the chief geologist. 

ALLOTMENTS. 

The total fimds available for the geologic work of the Survey in 
the United States for the year 1915-16 were as follows : 

Geologic surveys $350, 000 

Statutory salaries 13, 700 . 

Search for x>otash deposits (part of the appropriation for 

chemical and physical researches) 16,150 

379,850 

The allotments of the appropriations were as follows : 

Section of eastern areal geology 1 $20, 025 

Section of western areal geology 28,520 

Section of CJoastal Plain investigations 13, 525 

Section of stratigraphy and paleontology— 20,040 

Section of metalliferous deposits 42,245 

Section of nonmetalliferous deposits (including potash).. 36. 640 

Section of glacial geology 6, 015 

Section of eastern fuels 29, 175 

Section of western fuels 50, 000 

Geologic-map editing 7,020 

D6hris investigation and inspection 3,900 

Supervision, administration, salaries of clerical, technical, 
and skilled-labor forces, instruments, supplies, and 

contingent fund 93, 025 

350,130 
Land-classification board 29,720 

379,850 

Of the amounts allotted to this division, approximately $263,700 
^as expended directly for geologic work, including the search for 
potash. Of this amount, about $165,800, or 62.8 per cent, was ex- 
pended west of the one hundredth meridian, and $97,900, or 37.2 per 
cent, east of the one hundredth meridian. If, however, the $29,720 
for the operations of the land-classification board is included, 66.6 
per cent of a total approximating $293,420 was spent for investiga- 
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tions west of the one hundredth meridian — ^that is, essentially in the 
public-land States. The allotment for supervision, etc., is divisible 
in very nearly the same proportion between the eastern and western 
work. 

OOOPEBATIOir WITH FEDEBAL BURZAVB AVD STATE SVRTST8. 

In strictly geologic field investigations or paleontologic studies 
the Survey cooperated through the division of geology with IV 
States — Alabama, Georgia, Illinois, Iowa, Kentucky, Maryland, 
Michigan, Minnesota, Mississippi, Missouri, New Jersey, North 
Carolina, Oklahoma, Oregon, Pennsylvania, Tennessee, Texas, Vir- 
ginia, and Wisconsin. Informal cooperation, without specific finan- 
cial obligations, exists between most of the other States having 
geological surveys. 

The Survey cooperated with the Bureau of Mines in the metallo- 
graphic study of ores, in the investigation of the invasion of Cali- 
fornia oil w^ells by salt water, in studies of the application of geology 
to engineering problems of mining and construction, and in the ex- 
amination of placers and placer mining in the United States. Tech- 
nologic papers prepared by Survey geologists in the course of their 
detailed investigations of mineral deposits have been submitted to 
the Bureau of Mines for publication. The Survey is also engaged 
with the Bureau of Standards, the Bureau of Mines, and the Office 
of Public Roads in a thorough and systematic study of the building 
stones of the United States. Through the division of geology it 
cooperated informally with the Smithsonian Institution, the Bureau 
of Fisheries, the Forest Service, the Navy Department, the War De- 
partment, and the Lighthouse Service, as well as with a number 
of institutions of learning, including, in particular, the Geophysical 
Laboratory and Marine Biological Station of the Carnegie Institu- 
tion. Services varying in extent have been rendered during the 
year to the Department of Agriculture in the examination of lands 
in the national forests and monuments; to the Department of Justice 
in connection with its suits regarding public lands; to the Navy 
Department in regard to oil and water supplies; to the Office of 
Indian Affairs in the classification of Indian lands; to the War 
Department with reference to nitrate deposits and to water supplies 
in its reservations; and, most important of all, to the General Land 
Office in the classification of withdrawn coal, oil, and phosphate 
lands. 

GEVEBAL FEATXTBES OF THE WORK OF THE TEAS. 

The highly diverse services rendered by the geologic branch were 
fully outlined in the reports for the last two years.* All phases of 

1 U. S. Geol. Survey Thirty-fifth Ann. Kept., pp. 34-36, 71-74, 1914 ; Thlrty-fllxth Ann. 
Rept., pp. 42-50, 1915. 



Digitized by 



Google 



GEOLOGIC BRANCH. 43 

the work have been continued, though on account of a reduction of 
$50,000 in the appropriation it has been necessary to refuse requests 
for field examinations in greater number than ever before. To some 
extent, however, the lack of money for the expenses of field investi- 
gations and for pay of young assistants has been compensated by 
the greater capacity and scientific productivity developed in the staff 
with growing experience, knowledge, and maturity. Nevertheless, 
an increase in the funds sufficient to provide salaries and field ex- 
penses of geologic aids to serve imder the direction of the older geolo- 
gists would yield more than proportionate benefits in the extension 
of the work, the fuller response to the public demands,, and the more 
economical utilization of the directive knowledge and experience of 
the older and liigher-salaried men. 

As usual, greater attention has been given to the geologic examina- 
tion and classification of the lands and to special study of the mineral 
deposits in the public-land States than to any other investigation or 
region. Accounts of this work are given under the respective State 
headings (pp. 51-91). 

In the last annual report reference was made to studies by the 
Survey of the chemical character of the waters at different depths 
in the California oil fields, and of the change in these waters near 
accumulations of oil. The results of these studies, a preliminary 
report on which will soon be issued as Bulletin 653, give reason for 
the expectation that, in this region at least, great assistance in the 
search for oil may bo derived from observations of the chemical 
characteristics of the waters. These observations will be checked 
by field work and tests in areas that present different climatic and 
other physical conditions. 

A large map showing the coal ^elds of the United States and 
indicating the general rank of the coals, prepared to accompany a 
general summary description of the coals of the country and their 
qualities, is now in press for publication as the first part of Pro- 
fessional Paper 100, " The coal fields of the United States." More 
detailed reports covering the coal fields of several States are now 
prepared, and others are in preparation or planned, to be in due time 
issued as parts of this professional paper. 

Some results of the studies of the ores from certain of the western 
metal-mining districts by use of the metallographic microscope, to 
which reference was made last year, are now being prepared for 
publication in a paper entitled "Studies of the genesis of some 
ores at Tonopah, Nev." The joint geologic and chemical studies of 
silver enrichment are continuing, with promise of still more results 
of high value. 

The economic geologic investigations of broad geographic scope 
now in progress include examinations of the marbles in the Appa- 
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lachian States and the limestones in the Central States, the ac- 
cumulation of data for a descriptive catalogue of the building stones 
of the United States, and studies of the phosphate resources of Ken- 
tucky and Tennessee and of the tungsten, mica, graphite, and gjrp- 
sum deposits of the United States. Papers on the conservation of 
the phosphate deposits, giving new estimates of the phosphate 
resources of the country, have been published through unoflicial 
channels. 

The deciphering of the later chapters in the geologic history of 
the Gulf region of the United States, and in particular an und^-- 
standing of the mutual relations of the Antillean region of the Gulf 
coast of Central America and South America, have been very much 
furthered by a number of contributions made by members and asso- 
ciates of the section of Coastal Plain investigations in several publi- 
cations, both official and unofficial, which are noted in the detailed 
account of the work of the division by States. A general report by 
Mr. MacDonald on the geology of Uie Canal Zone region is near 
completion. 

Among the reports completed that should be of imusual interest 
to the mining public may be mentioned the comprehensive descrip- 
tion of the Tintic district, Utah, with maps, by Messrs. Lindgren 
and Loughlin, and a general report on the mining districts of Utah, 
by Mr. Butler. 

So great was the demand for the first edition of the bulletin on 
the useful minerals of the United States that a revised and mudi 
enlarged edition has been prepared. This is now in press as Bulle- 
tin 624. 

Three guidebooks to the western United States, Bulletins 611, 613, 
and 614, prepared mainly during the preceding year, were pub- 
lished. Another one, descriptive of the country along the Denver & 
Bio Grande Boute from Denver to Salt Lake, is now in preparation. 
These books, which are designed for the use of travelers and are writ- 
ten in popular and educational style, deal not only with the geology 
but with the natural resources, history, and development of the coun- 
try traversed. 

SCOPE OF THE WOBX OF THE SECTIOITS. 

The work of the several sections of the division of geology is 
briefly outlined in the following sjmopsis: 

1. The section of eastern areal geology — ^Arthur Keith, geologist, 
in charge — conducts reconnaissance and detailed work in areal or 
general geology in regions east of the one hundredth meridian, the 
primary object of which is to make known, mainly through folios of 
the Geologic Atlas, the general geology of the regions studied, or to 
prepare scientific and educational descriptions of them. Papers de- 



Digitized by 



Google 



GEOLOGIC BRANCH. 45 

scribing the more important of the mineral deposits of the areas 
thus examined may be prepared for publication in advance in the 
economic bulletins. The work of this section is carried on in close 
cooperation with several State surveys and imiversity departments 
of geology, an effort being made to coordinate the work of all par- 
ticipants. During the year the operations of the section have cov- 
ered areas in Alabama, Arkansas, Delaware, Kentucky, Maine, Mary- 
land, Massachusetts, Michigan, New Hampshire, New jersey, New 
York, North Carolina, Ohio, Oklahoma, Pennsylvania, South Caro- 
lina, Tennessee, Vermont, and Virginia. 

2. The work of the section of western areal geology (west of the 
one-hundredth meridian) — F. L. Ransome, geologist, in charge — 
corresponds to that of the section of eastern areal geology and is 
similar in scope, these sections being especially charged with the 
preparation of the folios of the Geologic Atlas of the United States. 
The work of this section has included areal mapping and descrip- 
tions of areal geology in Arizona, Colorado, Idaho, Montana, 
Nebraska, New Mexico, Oregon, South Dakota, Washington, and 
Wyoming. 

3. The section of Coastal Plain investigations — ^T. W. Vaughan, 
geologist, in charge — is occupied with the study of the geology of 
the Atlantic and Gulf Coastal Plain of the United States in the 
broadest practicable way. Special attention is given to studies 
that will aid in imderstanding the geologic history of the province, 
including investigations of the physiology, stratigraphy, geologic 
structure, paleontology, and origin of the different kinds of sedi- 
ments. Knowledge thus acquired furnishes a scientific foundation 
for the investigation of geologic resources of many kinds. In the 
study of economic resources particular consideration is given to 
ground waters, which are of inestimable value in the conservation of 
public health, and a preliminary survey of this resource has now 
been almost completed for the entire province. 

The paleontologic work of the section is of fundamental impor- 
tance, as only by detailed and accurate knowledge of the organisms 
occurring in and characterizing the geologic formations and their 
subordinate members can the time equivalents of beds in one area 
be recognized in another. This knowledge also aids in reco^izing 
beds that are penetrated by well borings if fossils should occur in 
the material brought up by the drill. 

During the year a preliminary geologic map of the Coastal Plain 
was drawn on a scale of 1 : 1,000,000, embracing an area of 450,000 
square miles. The reconnaissance mapping of the area, except the 
State of South Carolina and about 13,000 square miles adjacent to 
the Rio Grande in Texas, has been completed. The two deficiencies 
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mentioned will be filled as soon as possible — it is hoped within the 
coming fiscal year. 

Much alttention has been paid by members of the section to sedi- 
ments now being laid down in the sea, because of their bearing on 
the interpretation of the conditions under which sediments exposed 
on the land surface and encountered in well borings were deposited. 

The National Museum, the Bureau of Fisheries, the Carnegie Insti- 
tution, the Bureau of Soils, the Bureau of Lighthouses, the Bureau of 
Plant Industry, and a number of specialists in biology or paleon- 
tology, as well as the division of underground waters of the water- 
resources branch, have cooperated with or contributed to the work of 
this section. 

Investigations have been carried on by this section during the year . 
in Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Ifary- 
land, Massachusetts, Mississippi, North Carolina, Rhode Island, 
South Carolina, Tennessee, Texas, and Virginia. 

4. The section of glacial geology — W. C. Alden, geologist, in 
charge — is engaged in the study of the work of glaciers, the glacial 
and interglacial deposits and the contemporary deposits of the border- 
ing regions, and the geologic history of the continent during the 
Quaternary period. The geologists occupied with these varied and 
specialized problems are charged with the classification and mapping 
of the Quaternary deposits of the glaciated regions. The work of tliis 
section during the year has comprised field studies and mapping and 
the preparation of reports covering areas in California, Illinois, Iowa, 
Maine, Massachusetts, Michigan, Minnesota, Montana, New York, 
New Jersey, North Dakota, Pennsylvania, Vermont, and Wisconan. 

5. The section of paleontology and stratigraphy — ^T. W. Stanton, 
geologist, in charge — is responsible for the determination of the rela- 
tive age and equivalence of the strata in different areas and for the 
reference of the formations to a geologic time scale. The coUectfons 
of fossils sent in by field geologists for examination and those ob- 
tained by the paleontologists themselves in the course of special field 
investigations have equaled those of previous years in size and im- 
portance. Their identification and the preparation of preliminary 
reports on them form a considerable part of the paleontologists' 
work, the results of which are embodied in many of the economic and 
stratigraphic reports of the Survey and add greatly to their accuracy 
and value. Reports on current collections of vertebrate fossils have 
been furnished by the United States National Museum. 

The work of this section is practically coextensive with that of the 
divisions of geology and of Alaskan mineral resources and is indis- 
pensable to the geologic mapping of the areas surveyed and the satis- 
factory determination of the structure. It touches nearly all the 
States. 
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6. The section of the geology of metalliferous deposits — F. L. 
Ransome, geologist, in charge — ^not only studies metalliferous de- 
posits and mines and investigates the conditions and modes of ore 
de£>osition but also carries on reconnaissance geologic examinations 
of many new districts and makes complete detailed areal surveys, 
for folio publication, of quadrangles in which metalliferous deposits 
are of especial importance, the folios being subject to the inspection 
and approval of the geologists in charge of areal geology. Several 
geologists in this section have prepared, for publication in Mineral 
Resources of the United States, statistical reports on the production 
of metals or minerals with which they are specially conversant and 
statements on the industrial conditions relating to them. The work 
of the section has embraced the investigation of metalliferous depos- 
its in Alabama, Arizona, California, Colorado, Georgia, Idaho, 
Kansas, Louisiana, Maryland, Minnesota, Missouri, Montana, Nevada, 
New Mexico, Oklahoma, Oregon, Tennessee, Texas, Utah, Virginia, 
Washington, and Wyoming. 

7. The section of the geology of nonmetalliferous deposits — H. S. 
Grale, geologist, in charge — is concerned with the study of the de- 
posits of nonmetallic ores and minerals, exclusive of fuels, and with 
the geologic investigation and mapping of regions in which such 
minerals or deposits are of paramount importance. During the year 
the greater part of the work of the section has consisted in large part 
of the search for potash in commercial quantities in the salts of old 
evaporation basins or dried-up ancient lakes of the Great Basin re- 
gion and in the Permo-Triassic "Red Beds" of New Mexico and 
Texas. These investigations are more fully described on pages 11-14. 
With them has been combined a diligent search for nitrates. 

The classification of the phosphate-bearing lands in Idaho, Mon- 
tana, and Wyoming withdrawn from entry has also been carried 
forward. Special investigations relating to clays, building stones, 
and the eastern phosphate fields have been made, and field and 
office work in the preparation of general bulletins on the graphite, 
mica, and gypsum deposits of the United States have been in prog- 
ress. The work in the section has involved field investigations or 
laboratory studies relating to nearly every State. 

8. The section of eastern fuels — David White, chief geologist, in 
charge — conducts examinations of areas east of the one-hundredth 
meridian that contain coal, oil, or gas. Tt not only investigates and 
describes the economic geology but in some regions also works out 
the detailed areal geology for folio publication, tlie folios being 
subject to the inspection and approval of the geologist in charge of 
the section of eastern areal geology. In this section special attention 
has been given to the discovery and mapping of structure favorable 
to the occurrence of oil and gas in undeveloped regions which may 
later produce oU. 
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The work of the section during the year has been done in cooper- 
ation with the State surveys of Illinois, Kentucky, Missouri, Okla- 
homa, Pennsylvania, Tennessee, and Virginia. Noncooperative work 
has been done in Kansas, Louisiana, Mississippi, Ohio, Texas, and 
West Virginia. 

9. The section of western fuels — ^M. R. Campbell, geologist, in 
charge — conducts examinations and surveys in the fuel-bearing re- 
gions west of the one-hundredth meridian, similar to those made by 
the section of eastern fuels. The greater part of the work of the 
western section has consisted in classifying and mapping coal or 
oil bearing lands of the public domain in California, Colorado, Mon* 
tana, New Mexico, Utah, and Wyoming, but the section has also car- 
ried on detailed mapping of the geology in quadrangle units for folio 
publication, subject to the approval of the geologist in charge of the 
section of western areal geology. Several members, including the 
chief of this section, serve as members of the coal and oil committees 
in the land-classification board. 

Broad researches of general interest in progress in this secticm 
include^ studies of the mutual chemical relations of water and oil 
in oil fields and of the utilization of the hydrocarbon shales of 
Colorado and Utah as sources of petroleum and other distillation 
products, also the preparation of a general report on the coal fields 
of the United States. 

The section of geologic-map editing — G. W. Stose, geologist, in 
charge — ^is a part of the publication brandi, but its work is so inti- 
mately associated witli the work of the individual geologists in the 
division of geology that it is administered as a part of the geologic 
branch, in which the chief of the section is an active geologist. The 
geologic field investigations made by Mr. Stose are reported in the 
sections to which they pertain. The office work of tins secticHi is 
described on pages 166-167. 

To lessen the administrative work of the geologist in charge of 
western areal geology and the geology of metalliferous deposits and 
of the geologist in charge of western fuels, and thereby to increase 
their opportunities for scientific work, the sections of the division of 
geology were, in June, 1916, reorganized as follows, to take effect 
July 1: 

1. Section of eastern areal geology. Arthur Keith, geologist, in charge. 

2. Section of western areal geology. Sidney Paige, geologist, in charge. 

3. Section of the geology of metalliferous deposits. F. L. Ransome, geologist, 
in charge. 

4. Section of the geology of nonmetalliferous deposits. H. S. Gale, geologist, 
in charge. ^ 

5. Section of Coastal Plain Investigations. T. W. Vaughan, geologist io 
<*harge. 

6. Section of glacial geology. W. C. Alden, geologist, in charge. 
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7. Section of paleontology and stratigraphy. T. W. Stanton, geologist, in 
charge. 

8. Section of the geology of western coal fields. M. R. Campbell, geologist, 
in charge. 

9. Section of the geology of eastern coal fields. G. H. Ashley, geologist, in 
charge. 

10. Section of the geology of oil and gas fields. David White, chief geologist, 
in charge. 

The subsecticwi of investigations in petrology, in charge of E. S. 
Larsen, jr., is to be attached to the section of the geology of metal- 
liferous deposits. 

ASSISTANCE TO OTHEB DrTISIONB. 

In addition to perfomung work in their respective sections, a "Con- 
siderable number of the geologists in the sections of metalliferous 
and nonmetalliferous deposits and several geologists in the sections 
of eastern and western areal geology have prepared for publication, 
in the annual volumes of Mineral Resources, reports cwi the produc- 
tion and statements of the industrial conditions relating to a large 
number of mineral resources with which they are especially familiar. 
Parts of the salaries of some of these geologists are paid from the 
funds of the division of mineral resources, and the traveling and field 
expenses incurred by others in the collection of data are also paid 
from the funds of that division. 

A number of economic geologists of this division serve as members 
of the special committees of the land-classification board. The 
paleontologists of the division report on fossils collected for the divi- 
sion of Alaskan mineral resources and are called upon to classify 
fossils for the National Museum and, through courtesy, occasionally 
for foreign Governments and other scientific institutions. 

Close cooperation, with constant interchange of information, exists 
between the geologic branch and the water-resources branch in the 
investigation of imderground-water movements and supplies and of 
sedimentary deposition. Members of the land-classification board 
serve in the geologic field parties. 

COMICZTTEE OV OEOLOOIC NAMES. 

The committee on geologic names, a standing committee of the 
geologic branch, was reorganized on December 1, 1915, and now 
consists of T. W. Stanton (chairman), G. W. Stose, W. T. Lee, 
Sidney Paige, and L. W. Stephenson. The chiefs of section in the 
division of geology and the chief of the division of Alaskan min- 
eral resources also serve as associate members, each of whom is 
invited to attend meetings at which matters pertaining to his sec- 
tion or division are under consideration. Authors of manuscripts 
62021**— 16 4 
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under discussion are expected to be present or to select someone tu 
submit their views. On each question the individual opinions of 
the persons present are recorded and forwarded to the chief geolo- 
gist, who makes the decision, subject to appeal to the Director. 
The records are kept by the secretary, Miss M. G. Wilmarth, who 
also examines all manuscripts submitted for publication and com- 
pares the geologic nomenclature and classification used in them with 
the standards in current use by the Geological Survey. During the 
year 153 manuscripts, comprising 15,200 pages and involving about 
3,150 geologic names, have been examined. Good progress has been 
made in preparing the manuscript of a stratigraphic lexicon of 
geologic formations, mentioned in the report for last year, and some 
preliminary work has been done toward compiling general correlt 
tion charts. 

oomczTTEs oir phtsioorapht. 

The committee on physiography was, on March 1, 1916, reorgan- 
ized, with changes both in the scope of its work and in its personnel. 
The reorganized committee consisted of M. R. Campbell (diainnan), 
Laurence LaForge, F. E. Matthes, E. W. Shaw, and P. S. Smith. 
At his request Mr. LaForge was relieved from service with the 
committee, and in June, by arrangement with the chief hydraulic 
engineer, O. E. Meinzer, of the water-resources branch, was appointed 
in his place. 

The duties of this committee are as follows : • 

1. To read critically and give advice as to physiographic papers 
or physiographic chapters or sections in Other papers submitted 
for publication by the Survey. 

2. To consider the classification and nomenclature of physiographic 
provinces. 

3. To prepare or make recommendations as to the preparation of 
physiographic descriptions in popular language, to be printed on the 
backs of topographic sheets. 

4. To consult with geologists regarding the solution of physio- 
graphic problems. 

5. To formulate the usage of physiographic terms, in continuance 
of the work of the old committee. 

6. To confer with the chiefs of sections and with the chief geologist 
regarding physiographic work to be undertaken by the Geological 
Survey. 

After considering for some time certain general principles of 
physiography, the committee entered upon a joint consideration, 
with a committee appointed by the Association of American Geog- 
raphers, of a standard scheme of physiographic divisions in the 
United States. The work previously in progress in the committee 
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of the association was completed in cooperative conferences, and the 
joint findings were approved and arranged for publication. 

The committee has taken up the question of more exact definition 
of physiographic terms and, through conferential discussion with 
the leading physiographers of the country, it aims at greater uni- 
formity and cooperation among American physiographers, both in 
the use of terms and in physiographic classification. 

OEKESAL SmaCABY OF GEOLOOIC WOBX. 

Geologic investigations were continued in 47 States, the Canal 
Zone, and the West Indies. Systematic detailed surveys in metal- 
mining districts were carried on in California, Minnesota, Nevada, 
New Mexico, and Utah, and reconnaissance studies of metal-mining 
districts were made in Alabama, Idaho, Maryland, Montana, Nevada, 
New Mexico, Utah, and Virginia. Potash and nitrate prospects 
were investigated in the States containing semiarid regions, in the 
" Red Beds " region of the Southwest, and through the analytical test- 
ing of brines coming from many oil, water, and salt wells in other 
portions of the country. Other nonmetalliferous deposits of one 
kind or another were examined in nearly every State. Coal fields 
were investigated in Colorado, Idaho, Kentucky, Montana, New 
Mexico, Ohio, Pennsylvania, Tennessee, Utah, Virginia, and Wyom- 
ing; and studies with mapping of oil and gas structures were made 
m California, Colorado, Illinois, Indiana, Kentucky, Louisiana, Mis- 
sissippi, Montana, New Mexico, Ohio, Oklahoma, Pennsylvania, 
Texas, Virginia, and Wyoming. Reports describing mineral deposits 
previously examined in other States and not mentioned above are 
now in preparation. General and detailed geologic and paleontologic 
work was continued in all parts of the country, including a large 
amojmt of geologic work in connection with the examination of the 
economic resources just mentioned. Work in classifying lands of 
the public domain and of Indian reservations was carried on in Ari- 
zona, California, Colorado, Idaho, Montana, New Mexico, North 
Dakota, Oregon, Utah, Washington, and Wyoming. 

WORK OF THE DrVZSION BT STATES. 
ALABAMA. 

The important graphite deposits in Clay County, Ala., were ex- 
amined by E. S. Bastin in June, and a brief description was imme- 
diately given tit the press. The detailed description of the deposits 
will appear in Sfr. Bastings general report on the graphite deposits 
of the country. 

A report on the red iron-ore beds in northeastern Alabama has 
been completed by Mr. Burchard and will be included in a bulletin 
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on the red iron ores of northeastern Alabama, eastern Tennessee, and 
northwestern (Georgia. 

The texts for the Bessemer- Vandiver and Montevallo-Columbi- 
ana folios, by Charles Butts, have been completed and are in prepara- 
tion for publication. 

Collections of Tertiary fossils from the State were identified 
and the preparation of a report on the stratigraphy and correlation 
of the Jackson and Vicksburg groups was begun by C. W. Cooke. 
Reports on the fossil floras of the Jackson and Claiborne groups, 
by E. W. Berry, and on the orbitoid and nummulitid Foraminifera, 
by J. A. Cushman, have been almost completed. Brief examinations 
of the terraces near Tuscaloosa and Mobile were made by E. W. 
Shaw and G. C. Matson. The age of the Ocala limestone is dis- 
cussed in Professional Paper 95-1 by C. W. Cooke ; and the geologic 
history of a part of the Coastal Plain of the State is considered by 
E. W. Berry ^n Professional Paper 95-F. The older Tertiary Bry- 
ozoa are described in a paper by F. Canu and R. S. Bassler, almost 
completed. 

Two reports by G. C. Matson and E. W. Berry, entitled "The 
Pliocene Citronelle formation of the Gulf Coastal Plain and its 
flora" (Professional Paper 98-L) and "The Catahoula sandstone 
and its flora" (Professional Paper 98-M), are in press. 

ABIZONA. 

The preparation of a professional paper on the copper deposits 
of the Bay and Miami districts has been continued, when other duties 
permitted, by F. L. Eansome. The work done contributes to some ex- 
tent toward the preparation of the Ray folio, which Mr. Eansome 
also has in hand. 

The geology and geography of the Navajo country are described 
by H. E. Gregory in a paper to be published as Professional Paper 93. 
This paper is based on an extended reconnaissance of parts of Ari- 
zona, New Mexico, and Utah. 

Some Paleozoic sections in Arizona and their correlation are dis- 
cussed in a paper by F. L. Bansome for publication as Professional 
Paper 98-K. 

A report entitled "A reconnaissance of the Archean complex of 
the Grand Canyon," by L. F. Noble and J. F. Hunter, jr., is in press 
as Professional Paper 98-1. The field work on which this report 
was based was done in 1914 by Mr. Noble, partly at his own expense; 
the petrographic studies were made in 1915 by Mr. Hunter. 

Progress was made by C. H. Clapp during the summer of 1915 in 
the mapping of the Winkelman quadrangle, although no funds could 
be allotted to him. 
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Reports on the production of asbestos, talc and soapstone, and 
chromic iron ore in the United States during 1915 have been pre- 
pared by J. S. Diller. Arizona now stands first in the production of 
high-grade asbestos. 

ABKANSAS. 

The coal fields of Arkansas are described in summary form, with 
analyses, by A. J. Collier in a manuscript which will appear as a 
chapter in Professional Paper 100, "The coal fields of the United 
States." 

The geology of the Hot Springs quadrangle was briefly reviewed 
by H. D. Miser, in connection with the examination of the area 
covering Hot Springs and vicinity, for which a folio will soon be 
submitted for publication. 

The geology and mineral deposits of the Caddo Gap quadrangle 
were further examined by Mr. Miser. The folio covering the 
Caddo Gap and De Queen quadrangles is near completion. A col- 
lection of plants from the Bingen sand in this region proved to be 
the first identifiable fossil plant material procured from the Upper 
Cretaceous of Arkansas. 

A detailed geologic and topographic map of the principal area of 
diamond-bearing peridotite in Arkansas was also made by Mr. Miser. 
In the northeastern part of the State additional investigations of 
the sunken lands were made for the Department of Justice by E. W. 
Shaw, and some valuable geologic results were obtained in the course 
of the work. A repdrt on the floras of the Jackson and Claiborne 
groups has been nearly completed by E. W. Berry. 

A report on the geology and ground waters of northeastern Ar- 
kansas, by L. W. Stephenson and A. F. Crider, has been published 
as Water-Supply Paper 399. Eocene erosion intervals are described 
by E. W. Berry in Professional Paper 95-F, and descriptive reports 
on the Chester and Pottsville faunas of Arkansas and Oklahoma are 
in preparation by G. H. Girty. 

Papers by Mr. Girty on the invertebrate faunas of the Batesville 
sandstone, of the so-called Boone chert at Batesville, and of the Boone 
limestone at St. Joe have been printed as Bulletins 593, 595, and 598, 
respectively. 

The greensands of Hempstead County were examined by G. H. 
Ashley and sampled for chemical analysis and study with special 
reference to their potash content. A report of the results of the 
analyses will soon be published. 

CALIFOBNIA. 

The studies of hydraulic mining debris in the Sierra Nevada, Cal., 
carried on by G. K. Gilbert under the joint auspices of the geologic 
and water-resources branches, were continued and practically corn- 
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pleted. Additional field work in the measurement of tidal currents 
in the summer and autumn of 1914 was supplemented by research in 
the archives of the Coast and Greodetic Survey, and information 
gained from these and from various other sources led not only to 
revision but to expansion, so that the report is now much more 
voluminous than it was originally, and three-fifths of it embodies 
either new material or old material with new treatment. 

The investigation of the petroleum resources of California was 
continued by R. W. Pack, assisted by W. A. English. Mr. Pack, cm 
account of the necessity for completing a report at an early date, was 
unable to take the field ; but Mr. English, under Mr. Pack's direction, 
spent 3^ months in an examination of certain withdrawn lands in the 
Cholame and San Miguel quadrangles, for the purpose of classifying 
them as oil or nonoil lands and also of obtaining data for a report 
on the possibilities of finding oil. The area examined contains 970 
square miles, 490 square miles of which was examined in detail and 
480 square miles in a fairly detailed reconnaissance. The land has 
been classified, and Mr. English has submitted a report on the oil 
possibilities of the region. 

Mr. Pack, in addition to supervising the work of Mr. English, has 
prepared a detailed report on the Sunset-Midway oil field, for the 
use of the experts of the Bureau of Mines, and has nearly completed 
a report on the same field for publication. Mr. Pack spent the last 
half of May and all of June in the field, gathering data for the com- 
pletion of this report. 

The study of the water problem in the Simset-Midway and Coal- 
inga oil fields, begun by G. S. Rogers in 1914, was continued by him 
in the summer of 1915. Mr. Eogers spent 3^ months in collecting 
well logs and in gathering data for a general study of the encroach- 
ment of water upon the productive territory in each of the fields and 
in a study of the effect of petroleum upon water and conversely of 
different waters upon petroleum. The results of the chemical studies 
are given in a manuscript submitted by Mr. Eogers for publication 
as Bulletin 653 of the Survey. The chemical examination of tie 
water promises to be of great value in " wild-cat " operations, at least 
in regions of dry climate, as it seems to enable the driller to judge 
of the proximity of oil by the change in composition of the water, or 
of the probable absence of oil by the uniformity of composition of 
the water encountered in drilling. 

A report on the geology and oil resources of the west border of 
the San Joaquin Valley, by Robert Anderson and R. W. Pack, has 
been published as Bulletin 603, and a short paper by W. A. English 
on the geology and oil prospects of Cuyama Valley as Bulletin 621'M. 

A special survey of the work of the recent volcanic eruptions 
in the Lassen Peak region, embracing about 200 square miles, was 
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tnade in 1915 by J. S. Diller, who is preparing an educational 
bulletin on this interesting field. During the last two years two 
papers by Mr. Diller, " Lassen Peak, our most active volcano," and 
'' The geological history of Lassen Peak," have been published un- 
officially. 

Brief examinations of a nickel prospect and a molybdenum pros- 
pect, both in San Diego County, were made by F. C. Calkins, and 
notes on them have been issued as Bulletin 640-D. A paper de- 
scribing the occurrence of tin in this county was prepared by W. T. 
Schaller and issued as Bulletin 620-P. Progress has been made by 
Mr. Schaller in a study of the pegmatite intrusions of the county, 
which, in addition to containing gem minerals, present features of 
exceptional petrologic interest. 

Field work in the Yosemite National Park was continued during 
the summer of 1915 by F. C. Calkins. Mr. Calkins and F. E. 
Matthes, who has been engaged in studying and mapping the glacial 
deposits, have nearly completed the writing of a geologic guidebook 
to the Yosemite, which is to be followed by the presentation of their 
scientific results in more complete and detailed form. 

A detailed study of the mining geology of the northern portion 
of the Mother Lode district was made by Adolph Knopf, with the 
assistance of J. F. Himter, jr., during a part of the field season. 

A report, based on field work of previous seasons, entitled "A geo- 
logic reconnaissance of the southern Sierra escarpment," by Mr. 
Knopf, with a section on the stratigraphy of the Inyo Range by 
Edwin Kirk, has been transmitted for publication. 

Notes on the petrology and economic geology of the Weaverville 
quadrangle are in preparation by H. G. Ferguson as contributions 
to the detailed study of the geology of the quadrangle, made by J. S. 
Diller, for folio publication. 

With a view to revision of portions of the long-delayed report 
on the copper deposits of Shasta County, two weeks were sl>ent in 
the summer of 1915 by L. C. Graton and B. S. Butler in that county. 
The report is awaiting final revision by Prof. Graton. 

Some recently opened deposits of tungsten ore near Bishop were 
examined late in June, 1916, by Adolph Knopf. 

The Rock Creek quadrangle is gradually being mapped in detail 
for folio publication by L. F. Noble, mainly at his own expense. 

A large area in southern California has been covered by a recon- 
naissance examination, with mapping, by R. T. Hill, and a rough 
manuscript draft of the important results has been submitted for 
examination. 

A traverse on the Duck Lake and Surprise Valley basin, in Nevada 
and California, was made by H. S. Gale in the course of his investi- 
gations of saline deposits that may contain potash salts or nitrates. 
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The results of experiments by W. B. Hicks in the evaporation of the 
brines from Searles Lake, with special reference to the reooverr of 
the potash, have been printed in Professional Paper 98-A. 

A remarkable Pliocene reef-coral famia from Carrizo Creek, Im- 
perial County, has been described in a report by T. W. Vao^ian. 
All the species in this fauna are closely related to species at present 
living in the Gulf of Mexico and the Caribbean Sea, and most of 
them have near relatives in the Pliocene Caloosahatchee marl of Flor- 
ida, strongly suggesting if not actually proving marine connection 
of the Gulf of California with the Gulf of Mexico in Pliocene time. 

Progress has been made on a report describing the late Tertiarr 
invertebrate faunas of California and other Pacific Coast States, br 
W. H. DaU. 

A brief paper entitled " Faunal correlation of the Pacific coast Cre- 
taceous," by T. W. Stanton, was read at the Berkeley meeting of the 
Paleontological Society, and two papers entitled ^' Notes on two coni- 
fers from the Pleistocene Bancho La Brea asphalt deposits, near 
Los Angeles, Cal.,'' and " The present status of knowledge concern- 
ing the Jurassic and Lower Cretaceous floras of the Pacific coa^*" 
have been prepared by F. H. Knowlton for unoflScial publication. 

Sections of Mesozoic and later rocks near Oroville, along Cache 
Creek near Rumsey, in the neighborhood of San Francisco, along the 
west side of San Joaquin Valley from El Puerto Creek to Little 
Panoche Creek, in the Ventura quadrangle, and at La Jolla were 
examined by T. W. Stanton for purposes of correlation. 

COLORADO. 

The survey of the eastern part of the San Juan Mountains, Cdo^ 
was continued by Whitman Cross, E. S. Larsen, jr., and J. F. Hunter, 
jr. The work comprised detailed reconnaissance mapping of parts 
of the Creede, Smnmitville, and Del Norte quadrangles. The geo- 
logic mapping of the Creede quadrangle was completed, the part cov- 
ered during the season being about 600 square miles, as also was that 
part of the Smnmitville quadrangle in which the volcanic formations 
are present, embracing about 700 square miles. Messrs. Larsen and 
Hunter continued work in the SummitviUe quadrangle and also made 
a rapid reconnaissance of a small part of the Conejos quadrangle, on 
the east, for which no adequate topographic base is yet available. 
Preparation of material for the final general report on the geology of 
the San Juan area and the assembling of data resulting from the 
season's field work occupied Mr. Cross during a part of the winter. 
The collections from the Creede and Smnmitville quadrangles have 
been imder study by Mr. Hunter. Field work in the Del Norte quad- 
rangle was resumed by Mr. Larsen in June. Progress in the prepa- 
ration of the San Cristobal folio has been made by Mr. Larsen. 
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The report on the geology and ore deposits of the Creede district, 
by W. H. Emmons and E. S. Larsen, jr., has been completed but 
has been sent to Mr. Emmons for final revision. The occurrence 
of unusual minerals at Wagon Wheel Gap, including the new min- 
eral creedite, has been described by Mr. Larsen and R. C. Wells in 
unofficial publications. 

The Pleistocene deposits in the southern portion of the Uncom- 
pahgre quadrangle and in the Needle Mountains quadrangle, in the 
San Juan Mountain region, were mapped in detail by W. W. Atwood, 
assisted by Kirtley Mather. The area thus surveyed included 700 
square miles. Similar deposits in the Silverton,Telluride, and Engineer 
Mountain quadrangles, which A. D. Hole mapped some years ago, 
were studied and the necessary revision accomplished to make the 
work in this region conform with the more recent studies. This 
semidetailed mapping covered 650 square miles. In connection with 
the mapping of the Pleistocene deposits, Mr. Atwood and Mr. 
Mather have continued their study of the physiographic history of 
the San Juan Mountains. During the later part of the season special 
attention was given to the study of geologic conditions in the vicinity 
of reservoirs and reservoir sites in the San Juan Mountains, with a 
view to the preparation of a report that will be of service to engi- 
neers. To this report Mr. Hunter has contributed an account of the 
Mosca reservoir, in Beaver Creek Park, in the drainage basin of the 
South Fork of the Rio Grande, Rio Grande County. 

A smnmary report on the economic geology of Gilpin County and 
adjacent portions of Clear Creek and Boulder coimties, embracing 
the Central City district, by E. S. Ba^tin and J. M. Hill, was issued 
as Bulletin 620-M. The detailed report is in press as Professional 
Paper 94. 

The oxidized zinc ores of Leadville are described by G. F. Loughlin 
in a chapter transmitted for inclusion in the monograph on the Lead- 
ville district, in preparation by J. D. Irving. 

The field investigations of the deposits of oil shale in northwestern 
Colorado were vigorously continued by the party in charge of D. E. 
Winchester. Dry distillations and rough determinations of ammo- 
niimi sulphate were made on the spot, in connection with measure- 
ments of the beds and mapping of the extent of the deposits. The 
report of tests and geologic examinations of these shales made in 
the summer of 1914 was revised and enlarged to include the results 
of the work of 1915. This report, which is now in press as Bulletin 
Wl-F, will be a valuable addition to the knowledge of this oil shale 
as a future source of oil, fertilizer, and other distillation products. 
The large importance of these deposits, their petroleum content, and 
their gasoline possibilities have been noted in advance statements. 
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How near the country may be to the successful commercial develop- 
ment of these vast reserves no one can tell. 

The preparation of a guidebook for the Mesa Verde National Park, 
by A. J. Collier, is in progress bat has been interrupted by other 
more pressing matters. 

On account of the great public demand for additional guides to 
the mineral resources, geology, and scenery in the Western States 
the preparation of a guidebook for the Denver & Rio Grande Eail- 
road, from Denver, Colo., to Salt Lake City, Utah, was begun, and 
in August, 1915, M. R. Campbell, who was assigned to the task, vis- 
ited all the points of interest to tourists along the main line of this 
road, examining the route from Florence to Grand Junction on foot 
and in great detail. The manuscript for this part has been prepared 
and will be ready for publication as soon as the work through to 
Salt Lake City is completed in 1916. 

The detailed geology of the Castle Rock quadrangle, situated north 
of the Colorado Springs quadrangle, is described and mapped by 
G. B. Richardson in Folio 198 of the Geologic Atlas. 

The stratigraphy of the rocks including the Scranton coal bed was 
examined in detail by W. T. Lee^ whose correlations of these beds 
have been incorporated by Mr. Richardson in a short paper for 
unofficial publication. 

Detailed examination of the coal resources of the Yampa field was 
continued in the simmier of 1915 by the survey of the Pagoda quad- 
rangle, by E. T. Hancock. This quadrangle embraces an area of 
228 square miles, mainly southwest of the town of Hayden. During 
the winter Mr. Hancock has practically completed the preparation 
of the Meeker folio and the Axial and Monument Butte folio and 
has nearly finished an economic report on the Pagoda quadrangle. 

The Grand Mesa and Book Cliffs coal fields will be treated by 
W. T. Lee in Professional Paper 100, " The coal fields of the United 
States." 

In the South Platte Valley above Greeley the exposures of the 
Fox Hills sandstone were reviewed by T. W. Stanton, and the addi- 
tional land plants obtained from this marine formation, with those 
previously collected by T. E. Williard from the same neighborhood, 
furnished the material for F. H. Knowlton's paper " Flora of the 
Fox Hills sandstone" (Professional Paper 98-H). 

A report on the flora of the Tertiary lake beds at Florissant, Colo., 
was submitted for publication by F. H. Knowlton, and his paper on 
the flora of the Laramie of the Denver Basin is practically finished. 

Phosphate beds in Colorado, Wyoming, and Utah were examined 
by A. R. Schultz, who also made a preliminary examination of the 
geology and structure of the Uinta Eange. 
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DELAWARE. 

Xhe folio for the Elkton and Wilmington quadrangles, Del., in- 
cluding parts of Pennsylvania and Maryland, has been revised by 
Florence Bascom and B. L. Miller and is ready for publication. 

The greensands of the State were examined by W. C. Phalen and 
G. H. Ashley, who collected samples for chemical analysis and study 
witli special reference to their possible utilization for their potash 
and phosphate contents. 

DISTBICT OF COLUMBIA. 

Incidentauy and largely as by-products of unofficial activities data 
have been gathered by E. W. Shaw, Arthur Keith, and others for 
use in mapping the geology of the area including the city of Wash- 
ington on the new topographic map for the District, now nearly 
completed. 

The Miocene flora from the Benning Road near the District line 
is described by E. W. Berry in Professional Paper 98-F. 

FLOBn>A. 

The geologic work of the Survey in Florida was directed mainly 
toward the differentiation and definition of the Tertiary formations 
and the unraveling of the geologic history of the region, which is 
closely bound in its later history to the Central American province. 
Investigations of the stratigraphy and paleontology of the Eocene 
and lower Oligocene formations were continued by C. W. Cooke. 
Miss J. A. Gardner devoted most of the year to monographing 
the fossil Mollusca of the Chipola, Oak Grove, and Shoal River 
members of the upper Oligocene Alum Bluff formation. J. A. 
Cushman is describing the orbitoid and nummulitid Foraminifera. 
The moUuscan faunas of the Choctawhatchee marl of Red Bay and 
the Pliocene Mollusca of Deland were studied and reports on them 
prepared by W. C. Mansfield. The older Tertiary Bryozoa of the 
State are described in a manuscript by F. Canu and 1^. S. Bassler. 
In cooperation with the Carnegie Institution of Washington, investi- 
gations of the Florida living corals, the coral reefs, and the keys 
were continued by T. W. Vaughan and E. TV. Shaw. Special atten- 
tion was paid to the physiography, including detailed investigations 
of the agencies determining the shapes of the keys, and to bottom 
deposits that are now being formed off the south coast of Florida. 

Papers on the geology of the State or on geologic processes op- 
erative there were published or submitted for publication during the 
year as follows: The phosphate deposits of Florida are described in 
Bulletin 604, by G. C. Matson ; the age of the Ocala limestone is the 
subject of a paper by C. W. Cooke (Professional Paper 95-1) ; the 
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physical conditions and age indicated by the flora of the Alum Bluff 
formation are discussed in Professional Paper 98-E by E. W. Bott; 
the extension of the Citronelle formation into western Florida is 
considered by Mr. Matson in Professional Paper 9&-L (in press) ; 
several papers on the living corals and coral reefs and geology of 
southern Florida were published outside of the Survey by T. ¥. 
Vaughan and E. W. Shaw ; a report on the salinity of the ocean water 
at Fowey Bocks was written by E, B. Dole and A. A. Chambers; and 
a paper on the temperature of the Florida coral-reef tract was pre- 
pared by Mr. Vaughan. 

GBOBGIA. 

In order to procure data for the use of chemical engineers as to the 
practicability of utilizing the sericite deposits of (xeorgia for the pro- 
duction of potash the principal sericite districts in the State were 
investigated by P. S. Smith with reference both to the quantities of 
the material at certain points and to the potash contents of the veins 
that are of workable thickness. Samples were collected at many 
places in the vicinity of Jasper and Blue Bidge for chemical analysis, 
the results of which will be published at an early date. 

The water supply of Savannah was investigated by B. B. Dole and 
L. W. Stephenson, and the municipal authorities were advised as to 
the best means of remedying the defects that were causing polluticm 
and of increasing and maintaining the supply to meet future de- 
mands. 

Progress was made in the preparation of a report on the upper 
Eocene and lower Oligrocene formations of the State, and field work 
on the Claiborne and Jackson groups in a number of counties was 
done by C. W. Cooke. 

Collections of Cretaceous and Tertiary plants were studied by 
E. W. Berry, who has nearly completed a report on the fossil floras of 
Claiborne and Jackson age. The orbitoid and nummulitid Forami- 
nif era of the State are being studied by J. A. Cushman, and the upper 
Oligocene Mollusca from Bainbridge have been described by W. H. 
Dall. The older Tertiary Bryozoa of the State are described in a 
manuscript by F^ Canu and E. S. Bassler. Notes on the upper 
Eocene and lower Oligocene formations of the State are contained 
in C. W. Cooke's paper on the age of the Ocala limestone (Profes- 
sional Paper 95-1). 

A moUuscan fauna of Oligocene age collected on Flint Biver has 
been described by W. H. Dall in a paper to be published by the United 
States National Museum. 

A bulletin on the red iron ores of northwestern Georgia, northeast- 
ern Alabama, and eastern Tennessee, by E. F. Burchard, based 
on field work done in previous seasons, is near completion. 
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IDAHO. 



Field work for a comprehensive summary report on the geology 
and ore deposits of Idaho was continued during the year by J. B. 
Umpleby and E. L. Jones, jr. The deposits of Washington, Adams, 
and Canyon counties were examined by Mr. Umpleby; those of 
Boise, Elmore, Ada, Owyhee, and Gem counties by Mr. Jones, whose 
reconnaissance covered approximately 850 square miles. A short 
report on lode mining in the Quartzburg and Grimes Pass porphyry 
belt, Boise Basin, was prepared by Mr. Jones and submitted for 
publication as Bulletin 640-E. In May, 1916, Mr. Umpleby, with 
Mr. Jones, began the study of the deposits in the Coeur d'Alene dis- 
trict as opened by mining operations since the detailed examination 
by F. L. Eansome and F. C. Calkins in 1904. In connection with 
this work a reconnaissance examination was made of the Pine Creek 
district, south of Kellogg. 

The economic section of the Hailey folio was completed by Mr. 
Umpleby and is now awaiting the completion of the part on general 
geology by L. G. Westgate, to whom no allotment could be made 
but who has continued office work on his manuscript. 

' Bulletin 620-L, " Notes on the fine gold of Snake River, Idaho," 
by J. M. Hill, based on field work done in a previous season, was 
issued during the year. 

Investigations of the fuel resources of the State are reported in 
Bulletin 621-1, "The Orofino coal field, Clearwater, Lewis, and 
Idaho counties, Idaho,'' by C. T. Lupton. 

Data for a report on the building stones of the State are being 
gathered by G. F. Loughlin. 

A detailed report on the ore deposits of the Mackay region, by 
J. B. Umpleby, is now in press as Professional Paper 97. 

Detailed geologic mapping of the Slug Creek, Lanes Creek, and 
Freedom quadrangles, done in previous seasons by G. R. Mansfield 
and assistants, was reviewed by Mr. Mansfield during two weeks in 
July, 1915, the scattered areas reexamined aggregating about 100 
square miles.- A paper entitled "A revision of the Beckwith and 
Bear River formations of southeastern Idaho," written incidentally 
to the preparation of the folios covering the quadrangles mentioned, 
was published as Professional Paper 98-G. 



ILLINOIS. 



The geologic investigations in and about the Illinois coal field 
were, as in preceding years^ continued in cooperation with the State 
Qeological Survey. The work of the year was characterized not so 
much by its extension into new areas as by the completion of manu- 
scripts and maps for areas that had been already investigated or were 
under examination. 
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In the Shawneetown and Equality quadrangles the stratigrajdiT 
and structure were studied by Wallace Lee, who mapped tbe 
Mississippian portion of the Shawneetown quadrangle, in whidi 
the determination of the structure is ounplicated by the mantle of 
loess and by faults. To unravel the stratigraphy in this area it was 
found necessary to make reconnaissance studies in company with 
Stuart Weller in the Golconda quadrangle and in the ElizabethtowD 
region. Field work in the Shawneetown quadrangle, about om- 
third of which lies in Kentucky, was nearly completed, and the 
report by Mr. Lee on the Kentucky area, mapped in cooperation with 
the Kentucky Geological Survey, was transmitted to that State for 
publication. A reconnaissance was made of the coal measures in 
portions of the Pennsylvanian area in the Equality quadrangle. 

The manuscript and maps for a folio to cover the Gillespie and 
Moimt Olive quadrangles, examined by Mr. Lee in 1914, were finidied 
and submitted for critical review. The folds in these quadrangles, 
contoured in the report earlier submitted to the State for publica- 
tion, have in part been tested with favorable results. The geologic 
examination and mapping of the Birds quadrangle, in which the 
State Survey had previously investigated the structure and oil and 
gas resources, was completed by T. E. Savage, under agreement, and 
the folio, to include the descriptions and maps of the Birds and 
Hardinville quadrangles, was nearly finished by Mr. Savage, who 
lias also, under agreement, concluded the field investigations neces- 
sary for the preparation of a report on the Vincennes quadrangle, a 
portion of which lies in Indiana. 

Manuscripts and maps for two folios covering the Canton and 
Avon quadrangles, by Mr. Savage, and the La Salle and Hennepin 
quadrangles, by U. S. Grant and H. D. Cady, have been transmitted 
by the State Survey to the Federal Survey for publication. These 
folios represMit State work exclusively and were transmitted as a 
part of its cooperation. 

Several problems of the Pleistocene in this State received consid- 
erable attention. An account of the extinct lakes in southern tuid 
western Illinois, based on field examinations made by E. W. Shaw, 
were transmitted to the State Geological Survey for publication. Mr. 
Shaw's study of the surficial geology of the Gulf embayment in the 
southernmost counties of Illinois was continued. 

Critical comparison and differentiation of the lUinoian drift and 
associated deposits from the post-Kansan drift of northeastern Iowa 
were made by W. C. Alden in the Edgington and Milan quadrangles 
and in Henry County. 

The upper Mi^issippian rocks in southern Illinois, western Ken- 
tucky, and eastern Missouri were examined in conference by G. H. 
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jrirty, Stuart Weller, and Charles Butts with the object of bettering 
:he classification and determining the equivalents of the strata in 
irfferent regions of the Mississippi Valley. This is a part of a gen- 
iral investigation in which the State geological surveys of Illinois, 
Missouri* Kentucky, Tennessee, Iowa, and Oklahoma are cooperating 
with the Federal Survey. The correlation of the Chester formations 
Ln Illinois and adjacent States was discussed by E. O. Ulrich in a 
paper read before the Paleontological Society. 

IOWA. 

The cooperative investigation of the evidence of an lowan stage of 
glaciation was continued by W. C. Alden for the Federal Survey, 
assisted by M. M. Leighton, of the Iowa Geological Survey. Consid- 
erable progress has been made on the report of this work, some pre- 
liminary results of which have already been made public by Mr. 
Alden. 

KANSAS. 

A comprehensive report on the origin of the zinc and lead deposits 
of the Joplin region, by C. E. Siebenthal, field studies in connection 
with which extended into southeastern Kansas, was issued during the 
year as Bulletin 606. 

The stratigraphy and structure of small areas in southeastern Caw- 
ley and southwestern Chautauqua counties, bordering the Foraker 
quadrangle (Oklahoma), were examined by K. C. Heald in connec- 
tion with the study of the structure and oil prospects in the quad- 
rangle. 

The Syracuse-Lakin folio, by N. H. Darton, has been submitted 
for publication. 

KENTUCKY. 

Nearly all the geologic work done by this Survey in Kentucky 
was carried on in efficient cooperation with the State G^logical 
Survey. 

The Kentucky portion (about one-third) of the Shawneetown quad- 
rangle was examined and mapped in detail by Wallace Lee, and a 
report by Mr. Lee on the economic geology of the quadrangle was 
transmitted for publication by the Kentucky Geological Survey, in 
cooperation with which the work was done. 

A report on the general geology and mineral resources of Jefferson 
County was completed early in the year by Charles Butts and has 
been published by the Kentucky Geological Survey. This work is 
contributory to a geologic folio to cover the Louisville and Kosmos- 
dale quadrangles, after more data on certain problems are procured 
and some small areas outside of the coimty are mapped. 
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A detailed reconnaissance of the stratigraphy for purposes of for- 
mational definition and correlation of the Mississippian fonnatioiis 
in west-central Kentucky was begun by Mr. Butts. The results of 
this work, one-half of the cost of which was borne by the State, 
will be submitted to the State for publication. 

A reconnaissance field study of formations of late Trenton age 
in central Kentucky was made by E. O. Ulrich. 

The later Tertiary and Pleistocene history of the western part of 
the State is being specially studied by E. W. Shaw. The eroaon 
intervals during Eocene time are considered by E. W. Berry in 
Professional Paper 95-F, and a paper on the old Eocene floras, by 
Mr. Berry (Professional Paper 91), is almost ready for distribution. 

LOUISIANA. 

Investigations of the oil fields and oil and gas indications in 
Louisiana were continued during the fiscal year, and field work was 
completed for a report on the oil fields of De Soto and Red Eiver 
parishes. The results will be embodied in a report by G. C. Matscm 
and O. B. Hopkins, to be published during the coming year. The 
report on the Caddo oil and gas field, by Mr. Matson, has been pub- 
lished as Bulletin 619. 

Special investigations were made in Natchitoches Parish near 
Campti and Natchitoches, in Sabine Parish near Pelican, in Traisas 
Parish near Point Pleasant, and in Cameron Parish near Cameron. 
The results of these studies will not appear in special reports but will 
be incorporated in a bulletin containing descriptions of the oil and 
gas fields and oil and gas indications in Louisiana that is now being 
prepared by Messrs. Matson and Hopkins. Samples of the oil and 
gas in the Caddo, De Soto, Shreveport, and Pelican districts were 
collected and submitted to the Bureau of Mines for examination. 
The results of these examinations will probably be published in the 
report on the fields in De Soto and Red River parishes. 

Two reports by G. C. Matson and E. W. Berry, " The Pliocene 
Citronelle formation of the Gulf Coastal Plain and its flora " (Pro- 
fessional Paper 98-L) and "The Catahoula sandstone and its 
flora" (Professional Paper 9&-M), were submitted for publication, 
and collections of fossils, both from surface outcrops and from deep 
wells in Louisiana, were studied and reported on by the Survey 
paleontologists. A report on the flora of the Jackson and Claiborne 
groups has been almost completed by E. W. Berry, and a mono- 
graphic account of the old Eocene floras is almost ready for distri- 
bution as Professional Paper 91. The orbitoid Foraminifera are 
being studied by J. A. Cushman. 

A report on iron-bearing deposits in Bossier, Caddo, and Web- 
ster parishes, by E. F. Burchard, was published as Bulletin 620-O. 
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ICAINX. 

The detailed mapping of the Portland and Casco Bay quadrangles, 
Maine, was reviewed by F. J. Katz, principally to adjust previous 
mapping to fit the new topographic base. An area of about 850 
square miles in the Biddeford, Kennebunk, Buxton, and Berwick 
quadrangles was covered in reconnaissance by Mr. Katz. 

A study of the coastal marshes and peat bogs in the quadrangles 
above mentioned was made by Mr. Katz, with the late Prof. C. A. 
Davis, special attention being given to the evidence showing very 
recent subsidence of the coast 

The Dover and York quadrangles were covered in reconnaissance 
by Mr. Katz, and the broader structural features as well as the for- 
mations to be mapped were roughly determined. About 55 square 
miles in the center of the district was surveyed in detail. 

As a result of field examinations and conferences between Arthur 
Keith, Laurence LaForge, and Mr. Elatz in the area embracing 
parts of the Kennebunk, Biddeford, Portland, Casco Bay, Dover, 
and York quadrangles, conclusions were reached as to the stratig- 
raphy of the rocks in these quadrangles and their correlation with 
areas beiiig geologically mapped in Massachusetts. Some of these 
conclusions have been incorporated in the Portland-Casco Bay folio, 
which is approaching completion. 

A repent on the fauna of the Chapman sandstone, by H. S. Wil- 
liams, assisted by C. L. Breger, has been published as Professional 
Paper 89. 

KABTLAini. 

A brief reconnaissance of the Baltimore and Parkton quadrangles, 
Md., and an investigation of the Baltimore gneiss were made by 
Eleanora F. Bliss. 

The maps and descriptions of the Williamsport quadrangle, which 
will be covered by the Williamsport-Hagerstown folio, have been 
well advanced by G. W. Stose. This folio will be published in co- 
operation with the Maryland Geological Survey, but the area mapped 
includes parts of West Virginia and Pennsylvania. 

The folio for the Elkton and Wilmington quadrangles, which was 
prepared by Miss Florence Bascom and B. L. Miller, in cooperation 
with the Maryland Geological Survey, has been revised and is ready 
for publication. These quadrangles include parts of Pennsylvania 
and Delaware. 

The Tolchester folio, also prepared under cooperative auspices 
by B. L. Miller, E. B. Mathews, Arthur Bibbins, and H. P. little, 
has been revised and is in course of publication* 
e2021*— 16 5 
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The results of the examinations of manganese mines and deposits 
in Maryland and Virginia by D. F. Hewett are included in a pre- 
liminary paper published as Bulletin 640-C. 

Extensive prospecting recently accomplished in the gold-quaitz 
veins in the vicinity of Great Falls was inspected by Arthur Keith, 
F. L. Ransome, and J. M. Hill. 

The Frostburg-Flintstone folio awaits the completion by the State 
Geological Survey of its part of the text and maps. 

Data for use in mapping in detail the geology of the area to be 
covered by the new large-scale topographic map including the Dis- 
trict of Columbia, now in preparation by the topographic branch, are 
being assembled by Arthur Keith, E. W. Shaw, N. H. Darton, and 
others. 

At the request of the municipal authorities the water supply of 
Hyattsville was examined, and suggstions were made in regard to 
increasing the supply to meet the demands of the community. 

The greensands on Severn River and about Marlboro were exam- 
ined by G. H. Ashley, and samples were collected for analysis {md 
study with special reference to their potash content. 

MASSACHUSETTS. 

A description of the topography of Massachusetts was prepared 
by Arthur Keith for publication in a paper on the surface waters 
of that State, to be issued as Water-Supply Paper 415. 

Recconnaissance examinations in the Haverhill, Lowell, Lawrence, 
Newburyport, Salem, and Groton quardrangles, Mass., and in the 
Milford and Manchester quadrangles, N. H., and adjacent territory 
were made by Laurence LaForge, who, in much of this area, as well 
as in critical localities in the Worcester area, was accompanied by 
Arthur Keith. The western margin of the Lowell quadrangle and 
the eastern margin of the Groton quadrangle were mapped in detail 
by Mr. LaForge. 

Detailed mapping of the Newbury Basin by Mr. LaForge was 
inspected by Mr. Keith, who discovered late Silurian or early De- 
vonian fossils in one of the volcanic formations in the Rowley 
quadrangle, from which a collection was later made by Mr. LaForge 
in company with R. D. Mesler. A description of the geology of 
northeastern Massachusetts based on this and a previous reconnais- 
sance was prepared by Mr. LaForge and is incorporated in the report 
on the geology of Massachusetts and Rhode Island by Prof. B. K 
Emerson, which has been revised and is now in press as 3ulletin 597. 

A brief reconnaissance of the Barre quadrangle was made by 
Arthur Keith, who also examined the Devonian rocks in the Green- 
field quadrangle. 
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The areal and economic survey of the Greylock 'quadrangle wafe 
continued by L. M. Prindle, about 65 square miles being covered in 
detail. 

The Devonian formations in the Greenfield (Mass.), Brattleboro 
(Vt.), and Eeene (N. H.) quadrangles were critically examined, and 
a brief inspection of the area south of Williamstown was made by 
Mr. Keith. 

Geologically important points in the Sheffield, Sandisfield, and 
Becket quadrangles were inspected by Mr, Keith in connection with 
the criticism of the folios for these areas, which have been submitted 
for publication. 

The mapping of the surface geology of the Warwick, Winchendon, 
Fitchburg, and Groton quadrangles was continued during the field 
season by Prof. B. K. Emerson. Work on the text and maps for the 
two folios covering these quadrangles is well advanced. 

In the Boston and Boston Bay quadrangles some additional field 
work was done by Mr. LaForge. The descriptions and maps of these 
quadrangles for the Boston folio are well advanced. In the Fram- 
ingham quadrangle further revisions of the geologic and topographic 
maps were made by Mr. LaForge for incorporation in the Boston 
foUo. 

Field work has been done on the islands south of Rhode Island and 
the mainland of Massachusetts and on Cape Cod by J. B. Wood- 
worth. The office work preliminary to writing a report on the results 
of the investigations is well advanced. Collections of fossil plants 
from Marthas Vineyard have been reported on by E. W. Berry. 

In connection with the study of the glacial and older deposits of 
this region by Mr. Woodworth, a field conference of several days in 
June was held with W. C. Alden. 

The manuscript, maps, and illustrations for the Pleistocene por- 
tion of the folio covering the Berlin and Grey lock quadrangles, in Xew 
York and Massachusetts, were submited for publication by F. B. 
Taylor, who also transmitted the illustrations for the Pittsfield-Becket 
and Sheffield-Sandisfield folios, covering quadrangles in New York 
and Massachusetts. 

MICHIGAN. 

The gypsum deposits of Michigan are described in a general re- 
port on the gypsum deposits of the United States, in preparation by 
R- W. Stone. 

The fauna of the Marshall group is in process of description by 
G. H. Girty, who is making this study in cooperation with the Michi- 
gan Geological Survey. 

The geology of the Detroit quadrangle is. described and mapped 
in a folio by W. H. Sherzer now in press. This folio was prepared 
in cooperation with the State Geological Survey. 
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MINNESOTA. 



The cooperative studies begun last year by this Survey and the 
Minnesota State Survey, leading to reports on the economic geology 
of the Cuyuna iron range, were continued. The rock outcrops over 
an area of about 30 townships in central Minnesota were mapped in 
detail, and detailed topographic and geologic maps of open pits were 
made. Numerous drill samples were examined in areas in which no 
outcrops occur. The cores of 265 drill holes, aggregating 53,270 
feet, were examined. The resulting reports are about to be sub- 
mitted by E. C. Harder. One relates to the geology of east-centnJ 
Minnesota, including the Cuyuna range. The other report discusses 
the physiology, morphology, and activity of iron-depositing bac- 
teria and the formation of certain iron-ore deposits; it also contains 
a statement of the relative importance of chemical and biologic proc- 
esses in iron-ore deposition. 

The mapping and study of the glacial and associated deposits of 
Minnesota, which has been carried on under cooperative agreement 
between the Federal and Minnesota geological surveys, was com- 
pleted by Frank Leverett, assisted by F. W. Sardeson, of the Minne- 
sota Survey. A report on the surface formations and agricultural 
conditions of northeastern Minnesota was completed and transmitted 
for publication by the State in December. The map and manuscript 
for the report on the southern half of Minnesota, describing the 
several classes of drift and their soils, was transmitted by Mr. Ler- 
erett for publication. A general report on the Quaternary formations 
of Minnesota is in preparation by Mr. Leverett for publication by 
the Federal Survey. 

Two reports, one on the building stones of Minnesota, by OliTer 
Bowles, and the other on the clays of the State, by F. F. Grout, 
prepared under cooperative agreement, have been submitted for 
publication as bulletins of this Survey. 

Folio 201, describing in detail the geology of the four 15-niinute 
quadrangles of the Minneapolis and St Paul area, by F. W. Sarde- 
son, has been issued. This publication is of more than ordinary edu- 
cational value. 



MISSISSIPPI. 



Eeports on the physiography and the stratigraphy of the Creta- 
ceous and Tertiary deposits of Mississippi and on the ground waters 
of the State are being prepared in cooperation with the Missisappi 
Geological Survey and are about half completed. 

The orbitoid and niunmulitid Foraminifera are being investigated 
by J. A. Cushman. A report on the floras of the Jackson and 
Claiborne groups has been almost completed by E. W. Berry; and 
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the older Tertiary Bryozoa are described in a manuscript by F. Canu 
and R. S. Bassler. 

TTie following publications relating to the Coastal Plain forma- 
tions have been published or submitted for publication during the 
year: "Erosion intervals in the Eocene of the Mississippi embay- 
ment " (Professional Paper 95-F) and " The physical conditions and 
age indicated by the flora of the Alum Bluff formation" (Profes- 
sional Paper 98-E), by E. W. Berry; "The Pliocene Citronelle for- 
mation and its flora" (Professional Paper 98-L) and "The Cata- 
houla sandstone and its flora" (Professional Paper 98-M), by G. C. 
Matson and E. W. Berry; "The age of the Ocala limestone" (Pro- 
fessional Paper 95-1), by C. W. Cooke. A paper on the lower 
Eocene floras by Mr. Berry (Professional Paper 91) was in press 
at the close of the year. 

In view of the importance, both to the State and to the Nation, of 
the discovery of petroleum in the Coastal Plain east of Mississippi 
River, work was begun late in 1914 in the search for areas of struc- 
ture favorable for the occurrence of petroleum in that region, for 
while the presence of such structure is but one important factor in 
the occurrence of oil pools it was believed that the discovery of the 
structure would not only encourage oil operators to make tests, but, 
by leading them to more favorable localities, would tend to eliminate 
the losses and discouragement that would arise from necessarily 
fruitless drilling in places where the structure is not favorable. 
Structural investigations begun near Vicksburg, Warren County, 
during the last fiscal year, were this year continued across parts of 
Hinds and Rankin counties. The results of these investigations, 
which were in part announced in a press notice last year, are being 
published as Bulletin 641-D, " Structure of the Vicksburg- Jackson 
area, Mississippi, with special reference to oil and gas," by O. B. 
Hopkins. A brief examination of reported oil indications in Jack- 
son County, near Pascagoula, was made by Mr. Hopkins. 

MISSOUBI. 

In Missouri the cooperation of the State has been continued in 
areal and paleontologic work. In the mapping of the general geol- 
ogy and mineral resources of Ste. Genevieve County, which em- 
braces portions of several quadrangles, the State Bureau of Economic 
Geology and Mines has performed by far the greater part of the work, 
and the mapping of the county for State publication is completed. 
Field examinations necessary to the mapping of the portions of the 
Farmington and Weingarten quadrangles lying outside of Ste. 
Genevieve County were, completed under Federal auspices by Stuart 
St. Clair and F. C. Greene. 
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In conneotion with the joint cooperation of the surveys in the 
States bordering Mississippi Biver and ocmtaining geologic forma- 
tions of Mississippian age, paleontologic studies have been syste- 
matically organized for purposes of classification and correlation, 
and field conferences between State and Survey geologists and paleon- 
tologists were held at a number of critical points. 

The folio by F. C. Greene and Henry Hinds, covering the Leaven- 
worth and Smithville quadrangles, including a porticm of Kansas, 
is now in press. The text of the Green City folio is in the hands 
of Mr. Greene for final revision. 

Bulletin 606, on the origin of the Joplin lead and zinc ores, by 
C. E. Siebenthal, the result of a long-continued and thorough inves- 
tigation of the geology and ore deposits of the Joplin region, was 
issued during the year. 

The formations in southeastern Missouri included in the proposed 
"Ozarkian" system were reviewed by E. O. Ulrich in associati<Hi 
with State Geologist H. A. Buehler. 

MONTANA. 

The lignite field in the northeast corner of Montana, north of the 
Fort Peck Indian Reservation, was examined by A. J. Collier, 
assisted by W. T. Thom, jr., and Raymond Baker. An area of 
about 1,900 square miles was examined in a detailed reconnaissance, 
in order that the land might be classified and the coal land thrown 
open to purchase. The data for the classification of the land have 
been submitted to the land-classification board, and an account of 
the geology and lignite resources of the region has also been pre- 
pared by Mr. Collier, but the submission of this report has been 
delayed in order that it might be extended to include the description 
of adjacent areas, the examination of which was begun in June. 

The economic report on the Ekalaka coal field of southeastern 
Montana was completed by C. M. Bauer and will be submitted for 
publication in " Contributions to economic geology." 

An examination of that part of the Milk River coal field which 
lies north of the area already examined by L. J. Pepperberg, ex- 
tending from R. 8 E. to R. 24 E. and embracing about 1,590 square 
miles, was made by Eugene Stebinger, assisted by W. P. Woodring 
and J. D. Sears. The data regarding the land in this field have 
been submitted to the land-classification board, and some progress 
has been made in the preparation of a report. A rapid reconnais- 
sance of 250 square miles southeast of the mouth of Judith River 
was also made by Mr. Stebinger and his party, and the land has 
been classified and appraised. 

Reports on the oil possibilities of north-central Montana, includ- 
ing an account of the large gas well near Havre (Bulletin 641-C), 
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and on anticlines in the Blackfeet Indian Reservation, treating 
mainly of the belt of disturbed rocks just east of the Rocky Moun- 
tain front (Bulletin 641-J), have been prepared and submitted by 
Mr. Stebinger. * 

Considerable progress has been made by Mr. Stebinger in the 
preparation of the Blackfeet-Cut Bank folio. 

The report on the geology and coal resources, of northern Teton 
County, by Mr. Stebinger, has been published as Bulletin 621-K; 
and Folio 196, covering the Philipsburg quadrangle, by F. C. Calkins 
and W. H. Emmons, has been issued. 

The examination of an area in Yellowstone Valley west of Billings 
for the purpose of locating and mapping anticlines and procuring 
evidence as to whether or not they contain oil was begun in June, 
1916, by E. T. Hancock, assisted by W. T. Thom, jr., and J. D. Sears. 
Similar investigations in the Mussellshell Valley west of Roundup 
were begun at the same time by C. F. Bowen, assisted by W. P. 
Woodring. A paper entitled " Gradation from continental to marine 
conditions of deposition in central Montana during the Eagle and 
Judith River epochs," based on studies in Montana in 1914, was 
offered by Mr. Bowen for Survey publication. 

At the close of his. work in the Bighorn Basin, Wyo., C. J. Hares 
made a hurried examination of the Hailstone Basin, about 40 miles 
northwest of Billings. This basin is eroded in an anticline, and Mr. 
Hares examined it for the purpose of determining whether or not the 
stratigraphy and structure are favorable for the occurrence of oil. 
His report has been prepared and submitted for publication. 

In connection with an examination of certain outlying phosphate 
lands in Granite County and of the Pioneer gold placer district in 
Powell County, begun early in June, 1916, by J. T. Pardee, an area 
of approximately 75 square miles was geologically surveyed in semi- 
detail. The withdrawn phosphate lands in the vicinity of Helena 
were examined in May and Jxme by A. R. Schultz. 

A bulletin on the phosphate deposits of the Garrison and Philips- 
burg areas was completed by J. T. Pardee and transmitted for publi- 
cation as Bulletin 640-BL 

A paper on the Jefferson limestone was prepared by Edwin Klirk 
for unofficial publication. Some work was done by W. C. Alden on a 
paper discussing the glaciation in Glacier National Park. 

NEVADA. 

In pursuance of an investigation of the enrichment of silver ores, 
which has been in progress for some time, E. S. Bastin spent a week 
at Virginia City, Nev., in the summer of 1915. A report prepared 
by Mr. Bastin, in collaboration with F. B. Laney, on the genesis of 
the ores of Tonopah, as interpreted from detailed microscopic studies 
of polished surfaces of the ores, was transmitted for publication. 
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Four months of field work, mostly in the Manhattan district but 
including reconnaissance work in the Bound Mountain, Jeffersoo, 
Belmont, and Golden Arrow districts, was done by H. G. Ferguson; 
and a report on the Golden Ai^ow and Clifford districts has been 
transmitted for publication as Bulletin 640-F. Mr. Ferguson has in 
preparation a report on the geology and ore deposits of the Toquina 
Bange, including the Manhattan district 

A report on the copper deposits of the Yerington district is in 
preparation by Adolph Ejiopf. Late in June, 1916, Mr. Bjiopf 
investigated reported discoveries of tin ore in the region north of 
Elko. 

A detailed report on the geology and ore deposits of the Ely dis- 
trict, by A. C. Spencer, to be issued as Professional Paper 96, is now 
in press. 

A report on the geology and mineral deposits of the National 
mining district, by Waldemar Lindgren, has been issued as BuUetin 
601. 

A reconnaissance report by J. M. Hill on some mining districts in 
eastern Nevada, mostly in Elko, White Pine, Lincoln, and Clark 
counties, and on the Bavenswood district, in Lander County, is in 
press as Bulletin 648. A short report on the ore deposits at Eureka 
is in hand by G. F. Loughlin. 

In pursuance of the plan announced in last year's report for con- 
tinuing the search for potash, four wells were drilled in the Smoke 
Creek Desert Well No. 1, in approximate sec 14, T. 32 N., E. 21 E. 
(unsurveyed), was begun July 25, 1915, and drilled to a depth of 
310 feet the first day. This well was completed to a depth of 1^ 
feet on August 4. Well No. 2, in approximate sec. 8, T. 31 N., R 
21 E. (unsurveyed), was begun August 14 and drilled 145 feet the 
first day. This hole reached a depth of 680, feet and was then 
abandoned. Well No. 3, in the southeast comer of sec. 34, T. 31 N., 
B. 20 E., was begun September 2 and reached a depth of 233 feet the 
same day and 563 feet the second day. * In the night of September 9, 
when the well was at a depth of 957 feet, an artesian flow of salty 
water broke out, measuring about 425 gallons a minute. On the flat 
mud surface, where access was made possible only by the unusual dry- 
ness of the season, this flow quickly made further work at this site im- 
possible, and the hole was abandoned. Well No. 4,. in approximate 
sec. 16, T. 29 N., B. 20 E. (unsurveyed), was begun September 23 
and reached a depth of 173 feet the same day. This well was com- 
pleted at a depth of 1,360.7 feet on October 6, the immediate cause 
of stoppage at this particular depth being a breakage of the hydraulic 
pumps. These wells give an interesting geologic record concerning 
these basins and serve as a practical basis for judgment, especially 
as regards artesian conditions, with regard to a large area of public 
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lands for which as yet little use has been found, although a com- 
mercial amoiuit of potash, the principal object of the search, was not 
discovered. The logs and samples from these wells will be studied 
and made a matter of record. 

A brief examination with sampling of the Washeim niter claims, 
near White Plains, was made by H. S. Gale, who, in the course of 
his investigation for potash and niter salts, visited the Desert Crystal 
Works, now operating at Huxley, and made traverses of the Duck 
Lake and Surprise Valley basin, in Nevada and California, and 
of the upper Quinn River valley. 

A very large deposit in the Muddy River valley, near St. Thomas, 
which had previously been known and exploited as kaolin was rec- 
ognized as magnesite by Mr. Gale. An examination wa9 made of 
the deposit and a press announcement was made by the Survey, 
calling attention to the availability of this material as a source of 
magnesia, which is one of the materials urgently needed because of 
the war stoppage of imports. 

The alunite deposits 22 miles southwest of Las Vegas were ex- 
amined and sampled by Mr. Gale, and the great natural cliffs of rock 
salt exposed along the lower part of Virgin River, in southern 
Nevada, were examined and sampled by him with reference to a 
possible potash content 

The study of the sedimentary record in the Black Rock Basin was 
continued by M. I. Goldman, but this work has not yet been brought 
to a definite conclusion. 

NEW HAMPSHIBB. 

Mapping of the surface geology of the Keene and Monadnock 
quadrangles, N. H., was carried forward by Prof. B. K. Emerson, 
who made considerable progress on the texts and maps for these 
areas. A brief reconnaissance of the bedrock geology of the Keene 
quadrangle was made by Arthur Keith. 

A paper describing the Newington moraine, in southeastern New 
Hampshire, and its extensions into Maine and Massachusetts (Profes- 
sional Paper 108-B) was prepared for publication by F. J. Katz, in 
association with Arthur Keith. 

Detailed geologic studies and areal mapping of the Dover and 
York quadrangles, which include parts of Maine, were continued by 
Mr. Katz. A study of the peat deposits and phenomena of the 
coastal subsidence in these quadrangles was made by Mr. Katz in 
company with the late Prof. C. A. Davis^ and reconnaissance studies 
were made by Mr. Keith. Office work by Mr. Katz on the maps and 
collections for the Dover- York folio is progressing. 

A general investigation of the plateaus of the northern Piedmont 
region was begun by Mr. Keith for the purpose of correlating the 
local features. 
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NEW JEB8KT. 

A critical comparison of the morainal and extramorainal drift in 
the Easton quadrangle, N. J., was made the subject of a field con- 
ference between the State geologist and W. C. Alden in June. 

The greensand belt was examined by W. C. Phalen and sampled 
for chemical analysis with special reference to the availability of the 
sands as a source of potash. The results of the analyses are in part 
cited in the report on the production of potash in 1915, published as a 
chapter of Mineral Resources. 

A description of the origin of the salient topographic and scenic 
features in the Delaware Water (Jap quadrangle, which includes also 
a part of Pennsylvania, was prepared by G. W, Stose and printed 
on the back of the topographic map of the area. 

NEW MEXICO. 

The examination of the Raton coal field, N. Mex., which has been 
in progress for several field seasons, was continued during July, 1915, 
by W. T. Lee, who made a detailed survey of about 32 square miles 
of coal land in the Koehler quadrangle. 

A folio covering the Raton and Brilliant quadrangles has been sub- 
mitted for publication by Mr. Lee, with a section on petrography by 
J. B. Mertie, jr. 

To procure data for the more satisfactory settlement of certain 
questions relating to geologic structure and the correlation of for- 
mations, as well as to the classification and valuation of land in the 
San Juan Basin, in northwestern New Mexico, accurate areal work 
in this basin was begun in Jime, 1915, by C. M.. Bauer, assisted by 
J. B. Reeside, jr., and H. R. Bennett. A large area extending south 
of San Juan River and up Chaco River to Meyers Creek, embracing 
about 1,300 square miles, was examined and mapped by plane-table 
methods. The results of this work are in part embodied in a paper 
entitled " Stratigraphy of a part of the Chaco River valley.^ Tliis 
paper, which describes the later Cretaceous formations, serves as a 
general geologic introduction to three paleontologic papers on the 
fossils collected by this party. The four papers have been submit- 
ted for publication in " Shorter contributions to general geology* 
1916 " (Professional Papers 98-P to 98-S) under the general title 
" Contributions to the geology and paleontology of San Juan County, 
N. Mex." The vertebrate fossils are described by C. W. Gilmore, the 
invertebrate fossils by T. W. Stanton, and the fossil plants by F. H. 
Knowlton. Another paper on the coals of the Fruitland formation 
was completed and submitted by Mr. Bauer prior to his resignation 
in May to enter the service of one of the large oil companies. 
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A general report on the Datil Mountain coal field, by D. E. Win- 
chester, is now about half completed, and another on the geology of 
the Zuni Indian Seservaticm is in progress, but both papers have 
been set aside temporarily on account of Mr. Winchester's investiga- 
tions of oil shales in Colorado and Utah. 

Field examinations of the ^^Bed Beds" and their included saline 
^^^ gypsum deposits were continued by N. H. Darton. These 
investigations, which have for their object the interpretation of the 
history of the deposition of this series of beds and especially the 
determination of the centers of greatest saline precipitation and con- 
sequently the areas in which beds of potash salts are more likely to 
be present, covered a large part of New Mexico and indicated that 
the principal saline deposits were in the eastern part of the State. 

The nitrate claims in the vicinity of Bodeo were examined and 
sampled by H. S. Oale. 

The copper deposits of the Burro Mountains (Tyrone district), 
in the southern part of the State, were studied by Sidney Paige, who 
geologically mapped 35 square miles in detail. His report on this 
district will be submitted early in the coming fiscal year. 

The geology and copper deposits of the Santa Bita district, which 
A. C. Spencer and his associates have studied for portions of two 
field seasons, form the subject of a report now in preparation by 
Mr. Spencer. 

Two weeks were spent at Magdalena in the summer of 1915 by 
G. F. Loughlin preparatory to making a detailed survey of the dis- 
trict during the summer of 1916. Mr. Loughlin's work was primarily 
underground, though it included about 5 square miles of recon- 
naissance surveying. 

The Silver City folio (No. 199), prepared by Sidney Paige, and 
Bulletin 618, "Geology and underground waters of Luna County, 
N. Mex.," by N. H. Darton, were published in April. The folio for 
the Deming quadrangle, by Afr. Darton, is now in process of 
engraving and printing. 

A report on the Navajo country, a reconnaissance of parts of Ari- 
zona, New Mexico, and Utah, by H. E. Gregory, has been submitted 
for publication as Professional Paper 98. 

NBW YORK. 

The areal and economic survey of the Berlin quadrangle, N. Y., 
including a amall area in Massachusetts, was continued by L. M. 
Prindle, who mapped in detail about 10 square miles. Office work 
(HI the Berlin-Greylock folio text and maps is well advanced toward 
completion. The manuscript, maps, and illustrations describing the 
Pleistocene formations were submitted by F. B. Taylor for inclusion 
in this folio. 
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The glacial phenomena of the Cambridge, Equinox, and adjaomt 
quadrangles were reviewed by. Mr. Taylor and W. C. Ald^i in 
June. 

The illustrations for the Pleistocene portions of the Pittsfidd- 
Becket and Sheffield-Sandisfield folios, covering quadrangles in New 
York and Massachusetts, were submitted by Mr. Taylor, who also 
completed the corresponding portion of the Hoosic-Bennington f oUo, 
covering quadrangles in New York, Vermont, and Massachusetts. 

NORTH CABOLINA. 

The text and maps for the Kings Mountain and Gaffney quad- 
rangles, partly in North Carolina but mostly in South Carolina, 
were practically completed by D. B. Sterrett, and the folio covering 
them is nearly ready to be submitted for publication. The maps 
and descriptions of the Lincolnton quadrangle are also nearly com- 
pleted by Afr. Sterrett, but it is planned that this quadrangle will be 
described in a folio together with the Gastonia quadrangle, in whidi 
work will be undertaken later. 

A report by L. W. Stephenson on the Cretaceous Coelenterata, 
Vermes, and MoUusca of North Carolina has been completed and 
transmitted for publication. This report is cooperative and is to 
be published by the State as part of a monograph on the Cretaceous 
faunas and floras. 

A report on the Tertiary invertebrates of the State is nearly ready 
for submission. The older Tertiary Bryozoa are described in a re- 
port, now almost completed, by F. Canu and R. S. Bassler. 

The sericite rocks in the vicinity of Gold Hill and Kings Mountain 
were examined by P. S. Smith with the object of determining their 
potash content and the purity and thickness of sericite that may be 
available in the best localities known. Samples were collected at 
many places for chemical analysis in the Survey laboratory. The re- 
sults will be published at an early date. 

In order to gain both chemical and quantitative information as 
to the rocks in the Eastern States that may be used for potash ex- 
traction or potash fertilizers, the greensands on Contentnea Creek 
were examined by G. H. Ashley and sampled for analysis and study. 

KOBTH DAKOTA. 

The lignite resources of the New Salem lignite fields are de- 
scribed in detail by E. T. Hancock in a paper submitted for bulletin 
publication. 

A general description of the lignite fields of North Dakota, to be 
published as a part of Professional Paper 100, " The coal fields of the 
United States," was prepared by C. J. Hares and C. M. Bauer. 
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A report on the Edgeley and Lamoure quadrangles for folio pub- 
lication was submitted by H. A. Hard, a local geologist, who had done 
the field work and prepared the report under agreement with the 
Survey. 

OHia 

In the Woodsfield and Summerfield quadrangles, Ohio, final field 
investigations of the structure of the oil sands in the Mississippian 
and Devonian strata have been made. A special effort has been made 
to procure logs and to ascertain the locations and elevations of wells 
in a number of pools, as the more accurate delineation of the struc- 
ture of the deeper sands, made possible thereby, is proving to be of 
the greatest importance. The thorough study of the structure in 
these lower sands by R. V. A. Mills promises to show that in this 
region the segregation of the oil and gas in pools is strictly in accord- 
ance with the anticlinal theory. The contrary belief among many oil 
operators and many geologists is found to be due to an unusual lack 
of parallelism between the Pennsylvanian rocks, which crop out at 
the surface, and the underlying Mississippian and Devonian sands, 
on account of which the structure of the deep sands is imperfectly or 
even erroneously indicated by the structure of the exposed forma- 
tions. Preliminary reports on the structure of the Berea oil sand in 
the Summerfield quadrangle (Bulletin 621-N) and in the Woodsfield 
quadrangle (Bulletin 621-0), both by D. D. Condit, have been 
published. In this work Afr. Condit has been assisted by Mr. Mills. 

The structure of the Clinton sand in the vicinity of Wooster, in 
Wayne County, is described in a paper by C. A. Bonine, published 
as Bulletin 621-H. 

The geology of the Columbus quadrangle is described and mapped 
in detail in Folio 197, which has been published during the year. In 
this folio, prepared by Profs. G. D. Hubbard, C. E. Stauffer, J. A. 
Bownocker (State geologist), and C. S. Prosser, through the courtesy 
of the State Geological Survey, unusual attention is given to the 
educational function of the G^logic Atlas. 

In Jime the gas and oil developments in the vicinity of Cleveland 
were revisited by G. S. Sogers, and a report by him on the geologic 
structure of that area has been submitted for publication in ^^ Contri- 
butions to economic geology." 

Revised estimates of the original coal tonnage of Ohio have been 
carefully compiled by F. B. Clark for inclusion in the professional 
paper on the coal fields of the United States, in preparation under 
the direction of M. R. Campbell. 

A report cm the geology of the Steuben ville and Cadiz quadrangles, 
by D. D. Condit, has been submitted for publication as a folio. 
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The field relation of the Cleveland and Huron shales to the 
Chagrin formation in the vicinity of Cleveland were studied by 
E. O. Ulrich and H. P. Cushing. The Cleveland folio, by Mr. CnA- 
ing and F. B. Van Horn, is now in prooes^ of revision by the authors. 

The Hamilton and Mason quadrangles have been mapped in detail 
in previous years, and IL S. Bassler has practically completed his 
manuscript and maps for a folio covering this area, in association 
with Dr. N. M. Fenneman. The fojio can not be finished, however, 
until certain features in the Cincinnati quadrangle are worked oat 
by E. O. Ulrich. 

OKLAHOMA. 

In continuance of the investigations of the geologic structure and 
oil possibilities of different areas in Oklahoma both reconnaissance 
and detailed studies have been conducted, though on account of the 
reduced appropriation made by the State to its Geological Surrey 
the cooperation of that organization consisted in courtesies and gm- 
erously given information instead of the allotment of funds as in 
previous years. 

The Foraker 15-minute quadrangle, lying in the Osage Naticm 
along the Kansas line west of the Pawhuska quadrangle, was exam- 
ined by E. C. Heald, and a report describing the structure and oil 
prospects of the area that has not yet been leased is now in press as 
Bulletin 641-B. Inspections of the outcropping formations and sur- 
face indications of structure in portions of the Osage Nation not yet 
topographically mapped were made by C. H. Wegemann and Mr. 
Heald. 

The northern half of the Bristow quadrangle, which lies a few 
miles to the east of the Cushing pool, was examined in detail by 
A. E. Fath, who, notwithstanding the great difficulty of determining 
the geologic structure in the area, caused by local conditions, made 
very successful progress. A report on the area studied is now in 
preparation. 

In connection with the investigation of the gas resources of the 
region potentially tributary to Fort Worth and Dallas, Tex., inspec- 
tions and preliminary examinations were made by C. H. Wegemann 
of recent gas discoveries and of prospects along the southern border 
of the Oklahoma oil field, the prospects southwest of Muskogee, near 
Ada, being given special attention. Notes on this work by Mr. 
Wegemann were published in Bulletin 629. 

The study of the structure, the areal geology, and the oil and gas 
developments in the Hominy 30-minute quadrangle was continued by 
R. H. Wood. The preparation of Mr. Wood's bulletin on the oil 
and gas structure of the quadrangle and of his report on the general 
geology is unfortimately delayed on accoimt of errors in the deva- 
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tions recorded in a part of the Hominy topographic sheet, and it is 
therefore probable that Mr. Wood's manuscript covering this quad- 
rangle will not be completed before October. 

The Healdton oil field, the Loco gas field, the Duncan gas field, and 
the Liawton oil and gas field, of which all except the first were ex- 
amined with the cooperation of the State Geological Survey during 
the preidous year, have been described in papers published, respect- 
ively, as parts B, C, D, and G of BuUetin 621. A report on the area 
lying between Beggs, Okmulgee, and Okemah, cooperatively ex- 
amined in the same year, is now in preparation. 

A manuscript for a bulletin by D. W. Ohem on the geology and 
economic deposits of the Nowata and Vinita quadrangles has been 
critically reviewed and is now in the hands of the author for final 
revision prior to publication. 

The zinc and lead developments in the vicinity of Miami and Qua- 
paw, in the Wyandotte quadrangle, were examined by C. E. Sieben- 
thal, who procured data for inclusion in his reports on the Joplin 
district and in the folio for the Wyandotte quadrangle. 

OBEGON. 

Maps and manuscripts for the geologic folio covering the Sumpter 
quadrangle, Oreg., the areal surveys for which were completed last 
year, were completed in part by J. T. Pardee. Reconnaissance exami- 
nations along the valleys of the South Fork of John Day Eiver above 
Dayville and the Middle Fork of John Day River aboxe Ritter were 
made by D. F. He^ett in June, 1915, and the results of these exami- 
nations will be included in the same folio. The principal routes of 
travel in an area 600 miles square were traversed. In July, 1915, a 
reconnaissance examination of deposits of volcanic ash along Uma- 
tilla River near Pendleton was made by Mr. Hewett. 

About 50 square miles of the Riddles quadrangle, including the de- 
velopments in copper and gold mining, were reviewed by J. S. Diller, 
who, with G. F. Kay, completed and submitted in January, 1916, the 
Riddles folio for publication. 

A report on the^Howard mining district, examined by G. F. Lough- 
lin in a previous season, is in preparation. 

Alkali Lake was visited and sampled by H. S. Gale with reference 
to the somewhat unusual potash content and the borax reported to 
occur in the brines which it contains. 

Nitrate claims in the vicinity of Bums and near Placidia Butte and 
Wagontire Mountain, 40 to 60 miles southwest of Biurns, were inves- 
tigated by Mr. Gale and samples collected for analysis. A reported 
deposit near McDermitt, on the Oregon-Nevada State line, was also 
visited. 
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Abert Lake was examined and sampled by Afr. Gale with reference 
to the potash content of its waters, and he made a single trayeise 
across the Malheur Lake basin and a traverse of the basins of the 
Mann and Alvord lakes, in the southern part of the State. 

PENNSYLVANIA. 

I 

Some revisory study was accomplished by Miss Florence Bascom 
and E. T. Wherry in the Reading and Boyertown quadrangles, the 
text and maps for which are almost completed for transmission. 

Mapping of the McCalls Ferry and Quarryville quadrangles was 
continued by Miss E. F. Bliss, who covered about 288 square miles in 
considerable detail. Some progress was made on the text and maps 
for the folio covering these quadrangles, which was begun by Prof. 
E. B. Mathews. 

No further field work has been done in the Quakertown and Doyles- 
town quadrangles. Prof. Bascom, the senior geologist on this project, 
has completed her field work, and sc»ne progress has been made <m 
the text and maps for her portion of the folio covering these quad- 
rangles. 

In the Coatesville and West Chester quadrangles Prof. Bascom 
has been engaged in a revisory study of the gneisses. Work on the 
text and maps for the folio embracing these quadrangles is progress- 
ing well. 

The mapping of the Pcileozoic limestone formations in the New 
Cumberland, Harrisburg, Hunmielstown, Middletown, and Lebanon 
quadrangles occupied G. W. Stose for a part of the field season, and 
the Paleozoic formations of central and southern Pennsylvania were 
reviewed by E. O. Ulrich and Charles Butts for the purpose of corre- 
lating the formations in several areas covered by folios recently pub- 
lished and in preparation. 

Points in the Hollidaysburg, Huntingdon, and Bellefonte quad- 
rangles and areas between and farther northeast were reexamined 
by Mr. Butts, who, in the Bellefonte quadrangle, ccmferred with 
Prof. E. S. Moore. The text and maps for the Huntingdon-Holli- 
daysburg folio are nearly completed by Mr. Butts. 

Considerable progress on the text and maps for a folio covering 
the Fairfield and Grettysburg quadrangles, surveyed in previous years, 
was made by Mr. Stose and Prof. Bascom. The text for the historical 
geology and a section across the Triassic area were prepared by Mr. 
Stose. 

The folio covering the Elkton and Wilmington quadrangles, by 
Prof. Bascom and B. L. Miller, has been transmitted for publication- 
These quadrangles include areas in Maryland and Delaware, and the 
folio was prepared in cooperation with the Maryland Geological 
Survey. 
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The Butler quadrangle was examined and mapped by G. B. Rich- 
ardson, who covered the north half, and E. V. A. Mills, who studied 
the south half; and a report describing the structure and coal and 
oil resources is in preparation. Work was begun in June in the 
2ielienople quadrangle, in which Mr. Richardscm was assisted by 
Prof. T. C. Brown. 

Brief examinations in conference on the extramorainal drift in 
eastern Pennsylvania were held by W. C. Alden with Prof. Bascom 
and E. T. Wherry in the Reading quadrangle, with B. L. Miller in 
the Allentown quadrangle, with H. B. Kiimmel in the Easton quad- 
rangle. In western Pennsylvania Mr. Alden reviewed with G. B. 
Richardson Pleistocene deposits in the Zelienople and Warren quad- 
rangles. 

A paper on the relations of the Wissahickon gneiss to the Shenan- 
doah limestone and Oct^raro schist of the Doe Run and Avondale 
region, Chester County, by Misses E. F. Bliss and A. I. Jonas, was 
published as Professional Paper 98-B. 

BHODE ISLAND. 

The geology of the islands off the south coast of Rhode Island was 
studied by J. B. Woodworth, and a report on them is in prepara- 
tion. 

A bulletin on Rhode Island coal, by G. H. Ashley, was published 
as Bulletin 615. 

SOUTH CABOLINA. 

The maps and manuscript for the folio covering the Kings Moun- 
tain and Gaffney quadrangles, which are mainly in South Carolina 
but include small areas in North Carolina, have been practically 
completed, and the material has been submitted for publication by 
D. B. Sterrett. 

Some of the sericite rocks in North Carolina, South Carolina, and 
Georgia were examined by P. S. Smith, with the object of determining 
their potash content, purity, thickness, and accessibility. Samples 
for analysis were collected at many places in the vicinity of Blacks- 
burg, S. C. A report of the investigation is in preparation by Mr. 
Smith. 

Several weeks were spent by C. W. Cooke in field work on the 
Claiborne and Jackson formations of South Carolina, for the pur- 
pose of determining the age of the deposits of fuller's earth in 
Georgia and of establishing their correlation with formations in 
South Carolina. 

Descriptions of the older Tertiary Bryozoa of the State are in- 
cluded in a general report, now almost completed, by F. Canu and 
R. S. Bassler. 

e2021*— 16 6 
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SOUTH DAKOTA. 

Maps and descriptions of the geology of the Deadwood, Harney 
Peak, Rapid, and Hermosa quadrangles, covering the greater part 
of the Black Hills, mapped on a scale of 1:125,000, were trans- 
mitted by N. H. Darton and Sidney Paig^, Mr. Dartcm describing 
the Paleozoic and bordering younger sedimentary formations and 
Mr. Paige mapping and describing the pre-Cambrian geology and 
the mineral resources of the Black Hills. In response to a request 
from the Secretary of the Interior, a report was made on certain 
mining claims in the Harney National Forest by Mr. Paige- 
Field studies of the Newell quadrangle were completed by Mr. 
Darton for the Newell folio, which is now in press. 

Having accumulated new data regarding artesian prospects in 
western South Dakota, Mr. Darton prepared a report on arteaan 
waters in the region adjoining the Black Hills, which will be pub- 
lished as a water-supply paper. 

A report on the coal fields of northwestern South Dakota, by E. 
R. Lloyd, E. M. Parks, C. J. Hares, and D. E. Winchester, is in 
press as Bulletin 627. 

TENNESSEE. 

A geologic map of the Waynesboro quadrangle, Tenn., prepared 
by H. D. Miser, was transmitted for use in differentiating the forma- 
tions in an adjoining area by the State Survey. The results of the 
studies by Mr. Miser will be embodied in the Waynesboro folio. 

The areal mapping and structural determinations of parts of the 
Crossville quadrangle were revised by Charles Butts. A paper on 
the geologic structure with reference to oil and gas was prepared by 
Mr. Butts for publication by the State Survey, and a report on 
the coals of a portion of the quadrangle has been submitted by Mr. 
Butts, who also inspected the Mississippian and Silurian sections in 
the vicinity of Sparta and Nashville. During a part of the field 
work Mr. Butts was joined for conference by G. H. Ashley. These 
investigations were conducted in cooperation with the State. 

The stratigraphic section of the Murfreesboro quadrangle was re- 
viewed by E. O. Ulrich, for the purpose of determining the units 
to be mapped, and collections of early Paleozoic invertebrates for 
correlation were obtained by R. D. Mesler near Chattanooga, Wau- 
hatchie, Carthage, Friendsville, White Pine, Dandridge, Whites- 
burg, and Midway. 

The greensands in southern McNairy County were examined by 
G. H. Ashley, with special reference to their possible use in the pro- 
duction of potash, large percentages of which had been reported in 
earlier analyses. The beds were sampled and studied with reference 
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to their extent, accessibility, and origin, as well as their potash con- 
tent. A report by Mr. Ashley giving the results of the examination is 
now in preparation. 

A report on the marble deposits of the State, based on work done 
in cooperation by the Bureau of Mines, the Bureau of Standards, the 
Of&ce of Public Boads and Rural Engineering, the State G^logical 
Survey, and the United States Geological Survey, is nearly complete. 
T. N. Dale, who for this Survey has sampled and examined the 
marbles mineralogically and petrologically, has finished his part of 
the work, which is ready to transmit for publication by the State 
Geolo^cal Survey. A summary of the work of Mr. Dale and of 
the areal geology by C. H. Gordon, assistant State geologist, will 
be included in a general report on the southern Appalachian marble 
deposits. 

A report on the later Tertiary and Pleistocene history of the 
western part of the State is in preparation by E. W. Shaw. The 
erosion intervals in the Eocene of the Mississippi embayment are 
described in Professional Paper 95-F by E. W. Berry, and his 
monographic account of the old Eocene floras of the C!oastal Plain 
is in press as Professional Paper 91. 

Slight progress was made on a cooperative report describing the 
red iron ores of eastern Tennessee, northeastern Alabama, and 
northwestern G^rgia, in preparation by E. F. Burchard, most of 
Mr. Burchard's time being demanded by other duties. 

Chemical analyses made from samples collected by F. R. Clark at 
all the shipping coal mines of the State are published, with descrip- 
tive notes and sections, in Bulletin 621-P. 



At the request of the municipalities of Dallas and Fort Worth, 
Tex., that the Survey investigate the gas resources in the region 
tributary to these cities with special reference to the prospects for 
an adequate gas supply for the future, examinations were made in 
the autunm of 1915 of as large an area as could be studied, mapped, 
and described in a report to be published by January, the cost of the 
field work being cooperatively contributed by the two cities. The 
results of the work were, for the most part, issued in Bulletin 629. 

In the Coastal Plain region the gas and oil fields of Limestone and 
Ifavarro counties were examined, and a report on the gas field in 
Limestone County by G. C. Matson was included in Bulletin 629. 
The oil and gas fields of this county will be more fully described in 
a report by Mr. Matson and O. B. Hopkins, which is now in prepara- 
tion. The results of chemical examinations of the oils of Navarro 
County, based on samples submitted to the Bureau of Mines for 
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examination, will also be incorporated in this publication. The oil 
and gas indications near Wortham, Currie, Eichland, and Angus, in 
northern Limestone and southern Navarro counties, and at Mabauk, 
Kaufman County, and Cash, Hunt County, were examined by Mr. 
Matson and described by him in Bulletin 629. 

In the Paleozoic area the Strawn and Moran pools were studied 
and the structure of an area in the vicinity of Weatherford, Parker 
County, was mapped by H. M. Eobinson and C. W. Hanm:ian under 
the direction of E. W. Shaw. The Petrolia-Henrietta region was ex- 
amined and mapped by Mr. Shaw, assisted by Mr. Robinson. Mr. 
Shaw made exploratory structural examinations in a large area north 
and west of Fort Worth. The results of these investigations are in- 
cluded in Mr. Shaw's contribution to Bulletin 629. 

The reported oil and gas indications at Watauga, Tarrant County, 
and Baileyville, Milam County, were visited by O. B. Hopkins, and 
the area near Wolfe City, Hunt County, was examined by Mr. Hop- 
kins and C. W. Hamman. 

After a full test of the possibilities of discovering buried deposits 
of potash in the Smoke Creek Desert of western Nevada,, the Survey 
drill outfit was shipped to the Panhandle of Texas as a region 
offering great promise in the Permo-Triassic " Red Beds" country of 
the Southwest. The studies by N. H. Darton of the stratigraphy, of 
the history of " Red Beds " deposition, and of the evidence of masave 
beds of gypsum, salt, and anhydrite in these rocks in New Mexico, 
Colorado, and Texas indicated a region of great precipitation of 
saline deposits in "Red Beds" time. A site near Cliffside, 7 miles 
northwest of Amarillo, Tex., was chosen by Mr. Darton and H. S. 
Gale in order to procure fuller and exact data as to the position, 
thickness, and richness of the beds that furnished crystals of potash 
salt and potash brines. The drilling at Cliffside was started late 
in the autunm; and on account of the exhaustion of the balance 
of the very small appropriation, already largely used in the work 
that had been carried on in Nevada, the work was stopped February 
28, 1916, when the hole had reached a depth of 362 feet and before 
the salt beds, which should be found at intervals between 750 and 
2,300 feet, had been encountered. The work will be continued in the 
next fiscal year. 

Supplementary field studies alohg the zone of an uplift, includ- 
ing Denison and extending eastward in northeastern Texas, were 
made by L. W. Stephenson to correct errors in the previous geolo^c 
mapping of the Cretaceous formations of the area and to ascertain 
with greater accuracy the age relations of these formations. The 
geologic structure in Grayson County near Sherman and Fannin 
County near Bonham was examined by Mr. Stephenson and will be 
made the subject of a bulletin. Several reports were made by Survey 
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paleontologists on small referred collections from Texas, and the 
floras of Jackson and Claiborne age have, been described in a paper 
in preparation by E. W. Berry. 

A report on the geology of the Coastal Plain of Texas west of 
Brazos Eiver, by Alexander Deussen, has been completed and sub- 
mitted for publication. The ground waters of Lasalle and Mc- 
Mullen coimties hare been described by Mr. Deussen and R. B. Dole 
in Water-Supply Paper 375-G. 

The iron ores in Cass, Marion, Morris, and Cherokee coimties are 
discussed in Bulletin 620-E by E. F. Burchard. 

A report on the geography and geology of the trans-Pecos region, 
by R. T. Hill, is under revision by the author with special reference 
to recent progress in the definition of physiographic provinces in the 
United States. 

The results of examinations of the geologic structure and oil and 
gas prospects in a part of Palo Pinto County and near Quanah in 
Hardeman County, by C. H. Wegemann, have been printed in parts 
E and J, respectively, of Bulletin 621. 

UTAH. 

The general simmiary report on the ore deposits of Utah, by B. S. 
Butler and G. F. Loughlin, field studies for which have been in 
progress for two or more seasons, was submitted for publication in 
May, 1916. 

Newly discovered zinc deposits in the Promontory Range, exam- 
ined in September, 1915, by Mr. Butler and V. C. Heikes, are de- 
scribed in a brief report issued as Bulletin 640-A and entitled 
" Notes on the Promontory district, Utah." 

A reconnaissance report on the Cottonwood- American Fork min- 
ing region, by Messrs. Butler, Loughlin, and Heikes, was pub- 
lished late in 1915 as Bulletin 620-1. A thorough study of this region 
is now in progress. 

The report on the geology and ore deposits of the Tintic district, 
revisited by Waldemar Lindgren and Mr. Loughlin in 1914, has been 
transmitted for publication. 

A reexamination of the alunite deposits at Marysvale, made by Mr. 
Loughlin and H. S. Gale in response to a special request from 
mining men, resulted in the publication of Bulletin G20-K, "Recent 
alunite developments near Marysvale and Beaver, Utah," by Mr. 
Loughlin. 

The reconnaissance report on the Navajo country, covering parts 
of Arizona, New Mexico, and Utah, by H. E. Gregory, has been trans- 
mitted for publication as Professional Paper 93. 

The deposits of ozokerite in central Utah are described in Bulletin 
641-A by R M. Robinson. 
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Geologic folios and economic reports for the Sunnjside, Wellington, 
and Castlegate quadrangles, which embrace the most impratant put 
of the Book Cliffs coal field, are in prq>aration by F. B. Clark, who 
has also made some progress in the preparation of an economic report 
on the Lost Creek coal field. 

Farther examinations of the deposits of oil shale in northeasteni 
Utah were made by D. E. Winchester, who made more exact as weD 
as more nmnerous field tests than had been possible with the apparste 
used by Messrs. Day and Woodruff. Advance notices of the ridiness 
of some of these extensive deposits and of the enormous resrare of 
oil, gasoline, and other hydrocarbon products which they conttb 
were issued during the winter. A preliminary report of the results 
of the investigations by Mr. Winchester is in press as Bulletin Wl-F. 

A report on the geology and coal resources of Castle Valley, Car- 
bon, Emery, and Sevier coimties, by C. T. Lupton, has been pub- 
lished as Bulletin 628. 

Data for a report on the building stones of Utah are being accunm- 
lated by G. F. Loughlin. 

A statement concerning potash in the Salduro Marsh was pre^ 
pared by H. S. Gale and submitted to the Engineering and Mining 
Journal for publication. 

An examination of the Mississippian phosphate deposits and of the 
stratigraphy in the Logan quadrangle was made by E. H. Finch, and 
township reports were submitted to the land-classification board. 
Phosphate beds in northern Utah were mapped by A. E. Schultz, 
who also made a preliminary examination of the geology and struc- 
ture of the Uinta Bange. 

TESMONT. 

The areal survey of the Bennington quadrangle, Vermont, was con- 
tinued by L. M. Prindle, about 40 square miles being covered, princi- 
pally in the pre-Cambrian rocks. This quadrangle, together with the 
Hoosick quadrangle, N. Y., will be described in a folio, the text and 
maps for which are nearing completion. 

In the field Prof. T. N. Dale continued his traverse of the area be- 
tween the pre-Cambrian gneiss and the Cambrian schist and quartzite 
in the Londonderry, Wallingf ord, Ludlow, Townshend, and Rutland 
quadrangles, about 40 square miles being studied. The results of 
this work were embodied in a paper, " Notes and map of the pre- 
Cambrian boundary east of the Green Mountain axis," which was 
submitted for publication. Prof. Dale also completed his catalc^e 
of 2 626 thin sections made in connection with his work in Vermont 
quadrangles during past field seasons. 

Tlie special investigation of the stratigraphy and faulted struc- 
ture of the Taconic Mountains in the Castleton and Pawlet quad- 
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rangles was continued by Arthur Keith for the purpose of solving 
certain intricate problems there before the western Vermont folios 
can be published. 

The study of the pre-Cambrian formations and structure and the 
detailed areal mapping in the Butland quadrangle was continued by 
Mr. Keith, who made a detailed survey of the West Butland marble 
district, in the Castleton quadrangle. 

Detailed geologic mapping along the south border of the Boches- 
ter quadrangle was begim by Mr. Keith, and he also made reconnais- 
sance examinations of the Devonian rocks in the Brattleboro quad- 
rangle and of the pre-Cambrian rocks in the Ludlow, Wallingford, 
Woodstock, and Bochester quadrangles. 

A manuscript describing the Quaternary geology of the -Hoosic 
and Bennington quadrangles was completed by F. B. Taylor. 

A brief study of the glacial phenomena in the Cambridge, Equi- 
nox, and adjacent quadrangles was made in Jime by W. C. Alden 
and Mr. Taylor. 

VniOINIA. 

As the result of brief visits to manganese mines in Virginia and 
Maryland during 1918, 1914, and 1915, a report entitled "Some 
manganese deposits of Virginia and Maryland" was prepared by 
D. F. Hewett for publication as Bulletin 640-C. In this report 
Mr. Hewett shows a probable relation between the deposition of 
the ores and the physiographic history of the region.' 

The detailed mapping and description of the southwestern Vir- 
ginia coal field, which have for two years been in progress under 
the inmiediate direction of Henry Hinds, wete carried on during 
the season by Mr. Hinds, assisted by T. K. Hamsberger. The 
mapping of the quadrangles was completed, and in June, 1916, field 
work in Buchanan County was resumed and nearly completed. 
During the office season a report on the coal resources of the Clint- 
wood and Bucu quadrangles was prepared by Mr. Hinds and trans- 
mitted to the State, and it is now in press. 

A report on the salt and gypsum of southwestern Virginia, for 
publication by the State Survey, was prepared by G. W. Stose and 
submitted to the State geologist. The folio on the Abingdon quad- 
rangle is to be prepared by Mr. Stose in association with Arthur 
Keith. 

A paper on the gypsum deposits in southwestern Virginia by Mr. 
Stose was revised and transmitted for publication by the Survey. 

The greensands on Potomac Biver at Aquia Creek were examined 
by G. H. Ashley and sampled for analysis and study with special 
reference to their potash content 
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The Siliuian and Devonian formations near Big Stone Gap were 
studied and paleontologic collections obtained from them by E. 0. 
Ulrich, assisted by T. E. Williard. Paleozoic invertebrate fossils 
were collected near Wythe ville and Mount Sidney by R, D. Mesler. 

A report on the Tertiary invertebrates of the State is almost com- 
plete. The Miocene flora at Eichmond is described by E. W. Berry 
in Professional Paper 98-F. 

WASHINGTON. 

A reconnaissance report on the Conconully and Ruby mining dis- 
tricts, Wash., by E. L. Jones, jr., has been issued as Bulletin 64ft-R 
Mr. Jones also prepared and submitted classification reports on lands 
in contest between homestead and mining claimants, in T. 40 N., 
Rs, 29 and 30 E. Willamette meridian. 

The manuscript for a bulletin entitled "The mineral deposits of 
the Colville Indian Reservation," begun in the preceding year, was 
completed by J. T. Pardee. 

Text to accompany the map of Mount Rainier National Park was 
submitted by F. E. Matthes. 

WEST VntGINIA. 

Office work on the maps and description of the WiUiamsport 
quadrangle, in West Virgina, Maryland, and Pennsylvania, has been 
advanced by G. W. Stose for the Williamsport-Hagerstown folio. 
The work is being done in cooperation with the State of Maryland. 

WISCONSIN. 

A folio for the Wausau and Marathon quadrangles, Wis., is now 
being prepared by Dr. Samuel Weidman under agreement, the field 
examinations of these quadrangles having been made, in cooperation, 
by the State Geological and Natural History Survey. 

WYOMING. 

Field work in the Bighorn Basin, Wyo., which was begun in June, 
1914, was continued by C. T. Lupton in 1915. Mr. Lupton was as- 
sisted, in part or all of the field work, by M. W. Ball, R. H. Wood, 
E. M. Parks, W. B. Emery, and C. J. Hares. The work consisted in 
the examination of all the anticlines in the basin, in order to deter- 
mine which have most promise of containing oil or gas. The terri- 
tory surveyed embraced an area of about 680 square miles. This 
work, together with that done by Mr. Lupton the previous year and 
by D. F. Hewett, covered the entire southern two-thirds of the Big- 
horn Basin. Upon Mr. Lupton's return to the office it was decided 
to combine all the reports on anticlines in the basin into one paper, 
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of which he is principal author. This report, in which the descrip- 
tions of the anticlines in the Oregon Basin and the Ilo and Meeteetse 
quadrangles are contributed by Mr. Hewett, has been submitted and 
is undergoing^ critical examination. 

Areal geologic work in the Hanna coal field was continued by 
C. F. Bowen, who, with the assistance of H. M. Robinson and C. J. 
Hares, mapped in great detail the Saddleback Hills quadrangle and 
a part of the Hanna quadrangle, an area of about 500 square miles. 
In addition, Mr. Bowen made a special examintion of T. 19 N., R. 
77 W., to classify the land. In the office Mr. Bowen has been engaged 
in preparing geologic folios and economic reports on the Walcott, 
Hanna, and Saddleback Hills quadrangles and in preparing data for 
the classification and valuation of the lands. 

Mr. Hares prepared a preliminary report on anticlines in central 
Wyoming, which is now in press as Bulletin 641-1. A general re- 
port on the same region, which will describe fully the formations 
and discuss their probable correlations with formations in adjacent 
fields, will be ready for publication early in the following year. 

A report on prospects for oil and gas near Basin, Big Horn 
County, by Mr. Lupton, has been published as Bulletin 621-L. 

The examination of the Powder River coal field, which was begun 
in June, 1915, was continued by C. H. Wegemann, assisted by R. W. 
Howell, and extended to include the Salt Creek oil field. Mr. Howell 
assumed general charge of the coal work, and Mr. Wegemann of the 
oil work. The area of the coal field examined is 1,900 square miles. 
The parts where coal beds were found were examined in great detail, 
but other parts were surveyed only in reconnaissance. Mr. Howell 
spent the winter in preparing data for land classification and valua- 
tion and in writing an economic report for publication. This work 
is well advanced. Mr. Wegemann made a very detailed reexamina- 
tion of the Salt Creek oil field, and his report on it is now nearly 
ready for critical review. 

Phosphate beds at several localities in Wyoming, Colorado, and 
Utah were examined by A. R. Schultz, who made a preliminary 
study of the geology and structure of the Uinta Range. 

Fourteen township reports and a general report on the phosphate 
of the Owl Creek Moimtains region have been completed by D. D. 
Condit and transmitted to the land-classification board. 

A report on the flora of the Frontier formation by F. H. Knowl- 
ton has been submitted for publication, and a "Note on the discovery 
of fossil plants in the Morrison formation" of the Bighorn Basin, 
by the same paleontologist, has been published unofficially. A study 
of the Bighorn limestone and its fauna was continued by Edwin 
Eirk both in the field and in the laboratory. 
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The Cretaceous and Tertiary section of the Hanna and Saddleback 
Hills quadrangles was reviewed by T. W. Stanton under the guid- 
ance of C. F. Bowen. 

Beports on reconnaissance examinations of ore deposits in the 
Atlantic gold district and the North Laramie Moimtains, by A. C. 
Spencer, were published during the year as Bulletin 626. To this 
bulletin N. H. Darton contributed a chapter on the sedimentary for- 
mations and a geologic map of part of central Wyoming. 

Some progress was made by Arnold Hague in the description of 
the geology of the Yellowstone National Park. 

Office work was continued by G. R. Mansfield on the Montpelier, 
Slug Creek-Crow Creek, and Lanes Creek-Freedom folios, covering 
quadrangles in Wyoming and Idaho. 

The results of chemical experiments by R. C. Wells relating to the 
extraction of potash from the wyomingite of the Leucite Hills are 
described in Professional Paper 9&-D. 

CANAL ZONE. 

A bulletin entitled ^^Some engineering problems of the Panama 
Canal," by D. F. MacDonald, was completed and published as Bulle- 
tin 86 of the Bureau of Mines. Progress was made in the prepara- 
tion of a report on the geography and geology of Panama by Mr. 
MacDonald, who also cooperated with the committee from the 
National Academy of Sciences appointed at the request of the Presi- 
dent to study and report on the Panama Canal slide problem. Whit- 
man Cross and G. F. Becker, geologists, were members of this 
committee. Mr. Becker submitted a short paper entitled "Mechanics 
of the Panama Canal slides," to be published as .Professional 
Paper 98-N. 

A report upon the Foraminifera of the Canal Zone, exclusive of 
the orbitoids and nummulitids, was completed and submitted by J. 
A. Cushman, who is now making a special study of the larger 
orbitoid species and genera from that area. 

WEST INDIES. 

A report on some Cenozoic Mollusca of the West Indies was com- 
pleted by C. W. Cooke. This paper will be published by the Car- 
negie Institution. Other reports on Antillean paleontology com- 
pleted during the year discuss the calcareous algae, by M. A. Howe; 
the Bryozoa, by R. S. Bassler and F. Canu ; and the Crustacea, by 
Miss M. J. Rathbun. Reports on the geology and geologic history 
of Cuba, by T. W. Vaughan, O. E. Meinzer, and others, and on the 
geology and geologic history of the Windward Islands, by B. T. 
Hill and Mr. Vaughan, are almost complete. The Survey has been 
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at no expense for the work of Messrs. Howe, Bassler, Canu, and 
Hill and Miss Bathbun. Papers on the shore-line features and the 
corals and coral reefs by T. W. Vaughan were published unofficially 
during the year. 

DIVISION OF AUkSKAN MINERAL RESOURCES. 
▲FPROPRIATIOV Am 0LA8SI8 07 WORK. 

Under the appropriation of $100,000 made for the continuation 
of the investigation of the mineral resources of Alaska, as in pre- 
vious years, work of the following classes was carried on: Recon- 
naissance and detailed geologic surveys, special investigations of 
mineral resources, reconnaissance and detailed topographic sur- 
veys, investigations of water resources, and collection of statistics on 
mineral production. 

PEXSOHVBL. 

On July 1, 1915, the personnel of the division consisted of 1 
geologist in charge, 11 geologists, 4 topographers, 1 engineer, 3 
clerks, and 1 draftsman on annual salaries, 1 clerk on monthly 
salary, 2 geologists on per diem salary, 1 field assistant, and 28 
camp hands and recorders. On June 30, 1916, the personnel included 
1 geologist in charge, 11 geologists, 4 topographic engineers, 1 hy- 
draulic engineer, 3 clerks, and 1 draftsman on annual salaries. The 
field force also included 1 assistant and 31 camp hands and recorders. 

FIELD WORK DURIRG THE 8SAB0V 07 191S. 

Areas covered and allotments. — ^Twelve parties were engaged in 
surveys and investigations during 1915, The area covered by recon- 
naissance geologic surveys, on a scale of 1 : 250,000 (4 miles to the 
inch), amounts to 10,700 square. miles ; by detailed geologic surveys, 
on a scale of 1 : 62,500 (1 mile to the inch), 200 square miles. Much 
of the time of the geologists was devoted to the investigation of 
special field problems in the important mining districts, the results 
of which can not be presented in terms of area. About 10,400 square 
miles was covered by reconnaissance topographic surveys on a scale 
of 1 : 250,000, and 12.5 square miles on a scale of 1 : 24,000 (2.64 inches 
to 1 mile). 

The following table shows the allotment, including both field and 
office expenses, of the total appropriation to the districts investi- 
gated. In addition to this, a balance of about $11,000 from last year's 
appropriation was expended in equipping the parties for the season's 
field work. In preparing this table the general office expenses were 
divided among the districts in a proportion determined by the cost 
of the surveys in each district, allowance being made for variations 
in the character of the work. The results are expressed in roimd 
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numbers. The ^^ general investigations'' include the cost of special 
studies of geology and mineral resources which were not of an areal 
character. The balance has been used for equipment of field paitiee 
and expenses of the season of 1916. 

Approximate geographic distribution of appropriation for AUuka investigttiom, 

1915-16. 

Southeastern Alaska $16, 300 

Copper River :_ 10, 400 

Prince WUllam Sound 5, 000 

CJook Inlet region 13, 500 

Yukon and Kuskokwlm basins 40, 500 

General Investigations 8, 300 

Allotted to field work, 1916 6,000 



100,000 



In the following table the approximate amount of money devoted 
to each class of investigations and surveys is indicated. It is not pos- 
sible to give the exact figures, as the same party or even the same men 
may have carried on different kinds of work, but this statement will 
serve to elucidate a later table, which will summarize the complete 
areal surveys. 

Approximate allotment a to different kinds of surveys and investigations, 1915-16. 

Reconnaissance geologic surveys $28,000 

Detailed geologic surveys 3,800 

Special geologic Investigations 9,600 

Reconnaissance topographic surveys 26, 000 

DetaUed topographic surveys 3,000 

Investigations of water resources 5,000 

Collection of mineral statistics : 1, 300 

Miscellaneous, including administration, inspection, cleri- 
cal salaries, othce supplies and equipment, and map com- 

pUatlon 17. 300 

AUotted to field work, 1916 6, 000 

100.000 
Allotments for salaries and field expenses. 

Scientific and technical salaries $35, 918 

Field expenses 42, 332 

Clerical and other office and misceUaneous expenses 15, 750 

Allotted to field work, 1916 6, 000 

100,000 

The following table exhibits the progress of investigations in 
Alaska and the annual appropriations since systematic surveys were 
begun in 1898. It should be noted that a varying amount is spent 
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ach year on special investigations yielding results which can not 
»e expressed in terms of area : 

Progress of surveys in Alaska, 1898-1915, 



Field 



Areas covsred by geo- 
logio surveys. 



I: 






I 



Areas covered by topographic 
surveys.* 






I: 






Hi 



;ss-| 



Jl 



L899-. 
1900.. 
1001.. 
1902.. 
1903.. 
1904.. 
1905.. 
1906.. 
1907.. 
1908.. 

1900.. 

1910. . 

1911.. 

1912. 

1913. 

1914. 

1915. 



89 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
100 

too 
too 

K)0 

no 



sq.m. 
9,500 
6,000 
3,300 
6,200 
6,950 
5,000 
4,0M 
4,000 
5,000 
2,600 
2,000 
6,100 



8q.m. 



8q.m. 



8,000 



3,500 
1,000 



Percentafre of total 
area of Alaska 



6,700 
5,800 

10,050 
8,000 
3,500 
4,100 
4,000 
1,400 
2,850 
5,500 
8,635 

10,550 
2,000 
2,950 
7,700 

10,700 
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8q.m. 
12,840 

8,600 

630 

10,200 

8,330 



Sq.m. 
2,070 



Sq.m. 



MUea. 



536 
421 
442 
604 
450 
321 
496 
525 
180 
325 
200 



800 



6,190 



11,150 
5,450 
11,970 
15,000 
6,480 
4,880 
13,500 
6,120 
3,980 
5,170 
13,815 
14,460 
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3,400 
600 



2,535 
10,300 
10,400 



480 
787 

40 
501 
427 
444 

36 
246 
298 
287 

10 

12 



86 
202 



14 
48 
53 
81 
60 
68 
69 



1,361,189 



73,200 



94,435 



4,596 



51,680 



137,280 



3,664 



462 



74 



12.48 



16.10 



.78 



8.81 



23.41 



.62 



a The Coast and Geodetic and International Boundary survevs and the General Land Office have also 
made topographic surveys in Alaska. The areas covered by tnese survejrs are of course not included in 
the totals given here. 

General work. — Alfred H. Brooks, geologist in charge, was en- 
gaged in office work until July 9, when he started for Alaska. He 
visited the Canfield party in southeastern Alaska and devoted 10 
days to a study of the geology and mineral resources of the Iditarod 
district, 5 days to the Hot Springs district, and 16 days to the Fair- 
banks district. In this work special attention was paid to antimony 
deposits. Returning, he reached Washington October 14. In Mr. 
Brooks's office work 54 days were devoted to geologic investigations, 
24 days to reading and revising manuscripts, 17 to writing articles 
for the annual progress report, 7 to preparing the annual press bul- 
letin on mining developments in Alaska, 7 to mineral statistics, and 
10 to field plans. The rest of his time was devoted to routine and 
miscellaneous matters. 

To G. A. Waring was assigned the task of making a reconnaissance 
of the more accessible mineral springs of Alaska. He carried on 
field work in southeastern Alaska from June 15 to July 2, in the 
Yukon basin from July 10 to August 17, and in Seward Peninsula 
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from August 28 to September 9. During this time he investigated 18 
hot and 5 other springs and collected 27 samples of surface waters. 

G. C. Martin and A. G. Maddren were engaged the entire year in 
office work. This respite from field work was necessary owing to 
the accumulation of a large amount of field data which had not been 
completely worked up. Mr. Martin was occupied chiefly in con- 
tinuing his studies of the Mesozoic stratigraphy of Ala^a; Mr. 
Maddren was employed in preparing reports on the lower Kusko- 
kwim region and on the international boundary region of north- 
western Alaska. 

Arthur HoUick was employed for six weeks in continuing the 
preparation of his report on the Cretaceous and Tertiary floras of 
Alaska. 

R. H. Sargent continued the general supervision of the Alaska 
topographic surveys and map compilation, in addition to carrying 
on his own field work. 

E. M. Aten continued as office assistant to the geologist in charge 
and supervised the office work during Mr. Brooks^s absence in tiie 
field. He also continued to assist in collecting statistics of the pro- 
duction of precious metals in Alaska. 

Southeastern Alaska, — The detailed topographic survey of the 
region adjacent to Jimeau was continued by D. C. Witherspoon. 
Field work was begun on May 12 and continued, so far as weather 
permitted, imtil October 7. The large scale adopted for this base 
map (1 : 24,000, or about 2.64 inches to the mile), the rugged charac- 
ter of the country, and the rank and prickly vegetation all combine 
to make the work exceedingly difficult. In spite of the adverse condi- 
tions Mr. Witherspoon completed the mapping of some 12.5 square 
miles. He also occupied 16 triangulation stations, ran 3 miles of 
levels, and set 2 permanent bench marks. 

The systematic geologic survey of the Ketchikan district, begun in 
1913 but interrupted in 1914, was continued in 1915 by Theodore 
Chapin. He began field work, using a gasoline launch for transporta- 
tion, on May 16 and continued it until October 23, covered about 420 
square miles, and also made special investigations of the mineral 
resources. 

Under a cooperative agreement with the Forest Service the investi- 
gation of the water powers of southeastern Alaska was begun in 1915. 
G. H. Canfield, who had charge of this work, established his head- 
quarters at Ketchikan in May and continued the water measure- 
ments to the close of the fiscal year 1916. Eight automatic gaging 
stations and one other were installed, in addition to which many 
miscellaneous measurements were made. Records of stream flow will 
have to be obtained through a period of years before accurate data 
on run-pflf are available. Meanwhile the records thus far obtained 
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are not without value, and these are summarized elsewhere in this 
Tolume. Many members of the Forest Service have aided in this 
work, but special acknowledgment should be made to W. G. Weigle, 
supervisor at Ketchikan, and to Leonard Lundgren, district engineer 
at Portland, Oreg. 

Copper River region. — F. H. Moffit, assisted by R. M. Overbeck, 
made a geologic reconnaissance of the upper Chitina River basin. A 
journey was made with pack train up the north side of the Chitina 
Valley to a point within 10 miles of the international boundary. 
Field work began on June 20 and ended September 25, and a geo- 
logic reconnaissance of about 900 square miles was completed. The 
topographic map made by the International Boundary Commission 
was used as a base and was supplemented by topographic reconnais- 
sance surveys of an adjacent area of about 360 square miles. 

Prince WtUiam Sound. — ^The detailed geologic survey and study 
of the mineral resources of the Port Valdez district, begun in 1914, 
was completed in 1915 by B. L. Johnson. He began field work on 
June 5 and continued it until October 25, covering about 200 square 
miles. 

Cook Irdet'SusUna region. — J. W. Bagley devoted the early part 
of the season to extending a topographic reconnaissance north of 
the previously mapped areas in the Talkeetna Mountains and sur- 
veyed an area of 835 square ^liles. In addition to this he surveyed 
an area of 150 square miles in the Tumagain-Knik region. Mr. 
Bagley, using pack-train transportation, started his field work on 
June 6 and continued it until September 5. In the early part of the 
season his surveys were much hampered by the smoke of forest fires, 
and later he lost nearly three weeks because of the nondelivery of 
supplies, which, however, was due to an accident and not to the 
delinquency of the contractor. 

S. R. Capps, with a pack train and two men, studied the geology 
of the Tumagain-Knik regicm, investigating the geology of an area 
of about 1,200 square miles. The field work extended from June 14 
to September 12, and about a week of this time was spent in investi- 
gating the mining developments of the Willow Creek district. 

YukonrKuskokwim region. — ^Eliot Blackwelder devoted the months 
of June, July, and August to stratigraphic studies in the upper 
Yukon Basin. The work was done by a boat trip from Eagle to 
Circle and thence with pack train to the White Mountains, 100 miles 
to the southwest. Mr. Blackwelder returned to the Yukon by raft 
down Beaver and Birch creeks and made traverses of those streams, 
whose courses through the flats were previously unknown. 

H. M. Eakin made an exploration of the Cosna-Nowitna region. 
He left the mouth of Cosna River — ^a southern tributary of the 
Xanana — ^with a pack train on June 16 and carried a geologic and 
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topographic exploratory survey northwestward to the Nowitna, 
Here the horses were shot, and the party continued the journey to the 
Yukon on a raft, arriving there September 8. Though he had no 
technical assistance, Mr. Eakin made geologic exploratory surveys 
of an area of 2,600 square miles and topographic surveys of an area 
of 8,000 square miles. 

A large area was also surveyed in the region including the Ruby 
district on the north and Iditarod on the southwest and extending 
southeastward to the mouth of Takotna River, a tributary of the 
Kuskokwim. The northern party in this field, which included C. E. 
Giffin, topographic engineer in charge, with G. L. Harrington as 
geologist, covered some 2,400 square miles by geologic and topo- 
graphic reconnaissance surveys, besides revising the old surveys of 
some 1,600 square miles. The traveling was done by pack train, and 
the field season extended from June 11 to September 11. B. H. 
Sargent, topographic engineer, had charge of the southern party, 
with J. B. Mertie, jr., as geologist, and worked from June 13 to 
September 7. This party made topographic and geologic recon- 
naissance surveys of 8,520 square miles, besides revising the previous 
surveys of 490 square miles. 

FIELD WORK 70R THE BEA80V OF 1916. 

Field parties began work before the end of the fiscal year with 
the following plans: Theodore Chapin during part of May and the 
whole of June continued the geologic mapping and study of mineral 
resources of the Ketchikan district, in southeastern Alaska. D. C. 
Witherspoon during the later part of May and the whole of June was 
completing the preparation of a detailed base map of the vicinity of 
Jimeau, and the study of the geology and mineral resources of the 
same area is to be undertaken later by A. C. Spencer and H. M. 
Eakin. Mr. Eakin spent a part of the month of Jime in a study 
of the Porcupine placer district G. H. Canfield from January 
throughout the year has continued the investigation of the water 
powers of southeastern Alaska in cooperation with the Forest Serv- 
ice. F. H. Moffit during part of June was engaged in scMne supple- 
mentary investigations of the Kotsina-Chitina copper belt. The 
geology and mineral resources of the southwestern part of the Prince 
William Sound copper-bearing region were investigated during part 
of June by B. L. Johnson. During June J. W. Bagley was making 
a topographic base map (scale 1 : 250,000) of the northern part of 
Prince William Sound. J. B. Mertie, jr., was detailed to investigate 
the Tolovana placer district in June and later to make some supple- 
mentary studies of the lodes of the Fairbanks and Nome districts. 
A detailed geologic survey of the western part of the Nenana coal 
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ield is being carried on by G^ C. Martin, A. G, Maddren, and R. M. 
3verbeck, This work was started in June. S. R. Capps and C. E. 
jriffin in June made geologic and topographic reconnaissance sur- 
reys of the Kantishna district and adjacent region. A topographic 
ind geologic reconnaissance survey of the lower Yukon, including 
;he Marshall placer district, was begun in June by R. H. Sargent 
ind G. L. Harrington. All the above-mentioned pieces of work will 
:x>ntinue into the fiscal year 1916-17. 

COLLECTION OF STATISTICS. 

The work of collecting statistics of the annual production of gold, 
silver, and copper, begun in 1905, was continued during the year. 
Preliminary estimates of mineral production were published on 
January 1, 1916. The progress report for 1915 (Bulletin 642), con- 
taining figures on mineral production, was transmitted in April. 

PUBLICATIONS. 

During the year three separates of professional papers (95-D, 
95-H, and 98-C), five bulletins (Nos. 587, 605, 607, 608, and 622), 
and one water-supply paper (No. 372) relating to Alaska were 
issued. One general map of Alaska (No. C, scale 1: 12,000,000) was 
issued for sale. 

Four bulletins (Nos. 630, 631, 642, and 649) were in press at the 
end of the year. Manuscripts of the following reports have been com- 
pleted: "Mineral springs of Alaska'' (Water-Supply Paper 418), 
by G. A. Waring; "The Nelchina-Susitna region," by Theodore 
Chapin; "The upper Chitina Valley," by F. H. Moffit; "The Cosna- 
Nowitna region," by H. M. Eakin; "The panoramic camera in 
topographic surveying," by J. W. Bagley ; " The Lake Clark-central 
Kuskokwim region," by P. S. Smith ; and " The Canning River region 
of northern Alaska," by E. de K. Leffingwell. 

The following reports are in hand : 

Geology of the Glacier Bay and Lituya region, Alaska, by F. E. and C. W. 
Wright 

Geology of the region along the international boundary from Porcupine 
River to the Arctic Ocean, by A. G. Maddren. 

The upper Matanuska basin, by G. O. Martin. 

The Kotslna-Kuskulana district, by F. H. Moffit 

The lower Kuskokwim region, by A. G. Maddren. 

The Yakataga district by A. G. Maddren. 

The Mesozoic stratigraphy of Alaska, by G. C. Martin. 

The Valdez district, by B. L. Johnson. 

The Ruby-Kuskokwim region, by J. B. Mertle, Jr., and G. L. Harrington. 

The Cretaceous and Tertiary floras of Alaska, by Arthur Holllck. 

A Lower Jurassic flora from the upper Matanuska Valley, Alaska, by F. H. 
Knowlton. 

62021'— 16 7 
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Office work on the three maps listed below, besides the general map 
of Alaska noted above, has been completed : 

Lower Kuskokwlm region, by A. G. Maddren; scale, 1:500,000; contour 
Interval, 500 feet 

Lake Clark-Kuskokwim region, by R, H. Sargent; scale, 1:250,000; contour 
Interval, 200 feet 

Mineral resources of Alaska (new edition) , by A. H. Brooks ; scale, 1 : 5,000,000. 

The following topographic maps are on hand : 

Kotsina-Kuslnilana district, by D. C. Wltherspoon ; scale, 1 : 62,500 ; interval, 
100 tetit 

Nelchlna-Susitna region, by J. W. Bagley ; scale, 1 : 250,000 ; contour Interval, 
200 feet 

Juneau mining district, by D. C. Wltherspoon ; scale, 1 : 24,000 ; contour inter- 
val, 50 feet 

Yukon-Tanana region (compiled) ; scale, 1 : 500,000; contour Interval, 500 feet. 

Ruby-KuskQkwim region, by R. H. Sargent; scale, 1:250,000; contour inter- 
val, 200 feet 

Cosna-Nowltna region, by H. M. Eakin; scale, 1:250,000; contour interval, 
200 feet 

Matanuska region, by J. W. Bagley; scale, 1:250,000; contour Interval, 
200 feet. 

Turnagain-Knik region, by J. W. Bagley ; scale, 1 : 250,000 ; contour Interval, 
200 feet 

SCIEirriFIO BE8ULTB. 

Many important scientific results relating to problems of stratig- 
raphy, structure, physiography, eta, are achieved each year inciden- 
tally to the areal mapping, but these need no special mention. 'Mr. 
"Blackwelder's stratigraphic studies in the White Mountains of the 
Yukon-Tanana region show that the oldest fossiliferous rocks are 
probably Upper Cambrian, and these are succeeded by argillites 
and quartzites overlain conformably by Ordovician volcanic rocks. 
The next higher formation is made up of limestones and volcanic 
rocks (Ordovician or Silurian), and this is conformably overlain 
by 1,200 to 2,000 feet of massive dolomite, with some quartzite and 
conglomerate. The most important feature of this work is the deter- 
mination that the massive dolomite and limestones are of Silurian 
age and not Ordovician-Devonian, as previously supposed ; also that 
the sequence of lower Paleozoic rocks, ranging from Cambrian to 
Silurian in age, measures from 6,500 to 7,500 feet in thickness. In the 
upper Chitina Valley Mr. Moffit found an extensive development of 
Carboniferous or older rocks overlain by Triassic limestones and 
shales, succeeded by Upper Jurassic sandstones. The top of the 
bedrock section consists of over 5,000 feet of conglomerates, sand- 
stones, and shales, of which at least the lower 3,000 feet can be defi- 
nitely assigned to the Cretaceous. The fossils indicate that these 
rocks belong either in the upper part of the Lower Cretaceous or in 
the lower part of the Upper Cretaceous, 



Digitized by 



Google 



GEOLOGIC BRANCH. 99 

Messrs. Mertie and Harrington's investigations of the gold deposits 
of the Ruby-Iditarod region indicate that there were two epochs of 
mineralization in this province. The younger was definitely con- 
nected with monzonitic intrusions, probably Eocene, which invaded 
sediments of Upper Cretaceous age. The older is probably genetically 
related to Mesozoic intrusions. Mr. Brooks in his study of the 
Alaska stibnite deposits found considerable evidence that the anti- 
mony mineralization is connected with intrusions of Eocene age. 
These conclusions are subject to revision, but the evidence in hand in- 
dicates that in Alaska there were two epochs of important metalliza- 
tion. One of these is Mesozoic (Upper Jurassic or Lower Cretaceous) 
and the other Eocene. Both are genetically related to igneous intru- 
sions. The irregularity in distribution of the Tertiary mineraliza- 
tion may be accounted for by the irregularity in distribution of the 
Eocene intrusive rocks, which in turn is the result of the localized 
character of the Eocene deformation, the Eocene intrusives being 
abundant only where the rocks have been much deformed and absent 
where they are little disturbed. 

DIVISION OF CHEMICAL AND PHYSICAL. RESEARCH. 

In the chemical laboratory 339 quantitative analyses and 1,446 quali- 
tative determinations of rocks and minerals were reported during the 
year, the samples tested consisting chiefly of minerals sent for inspec- 
tion by citizens. 

F. W. Clarke, in cooperation with W. C. Wheeler, continued his re- 
search on the inorganic constituents of marine invertebrates, and the 
manuscript reporting the results of the investigation is now ready for 
publication as Professional Paper 102. Some work was done on the 
revision of fundamental atomic weights. In February Mr. Clarke, at 
the request of the Treasury Department, served as a member of the 
annual Assay Committee. 

George Steiger, in cooperation with E. S. Larsen, analyzed a new 
mineral, which was named sulphatic cancrinite, and wrote a descrip- 
tion of it that was published unofficially. He also prepared a note on 
the action of ammonium chloride and of hydrochloric acid on mus- 
covite for Bulletin 620-J. During the summer and fall Mr. Steiger 
devoted considerable time to the exhibit of the United States Geo- 
logical Survey for the National Exposition of Chemical Industries. 
He has also had charge of the administrative work of the section of 
chemistry since February. 

W. T. Schaller devoted practically all his time to routine work, 
consisting of miscellaneous chemical and mineralogic determina- 
tions. His "Mineralogic notes, series 3" (Bulletin 610), was pub- 
lished during the year. He has continued work on Professional 
Paper 92, " The gem tourmaline fields of southern California," and 
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on two other reports, " Mineralogic notes, series 4," and " The mol(L 
of the zeolite region of New Jersey." In March Mr. Schaller was 
assigned to the preparation of the annual reports on the produc- 
tion of gems and precious stones, mica, monazite, thorium, and 
zircon. 

In the course of his routine analytical work, R. C. Wells, physical 
chemist, made analyses of the rare minerals plumbojarosite, bismu- 
tite, and gearksutite, from new localities, and of two new minerals— 
a bismuth arsenate, which has been named arseno-bismite, from 
Tintic, Utah, and a fluorine mineral, which has been named creedite, 
from Colorado. Mr. Wells prepared the following papers during 
the year: "The solubility of magnesium carbonate in natural 
waters," published in the Journal of the American Chemical So- 
ciety ; " The solubility of calcite in water in contact with the atmos- 
phere, and its variation with temperature," published in the Journal 
of the Washington Academy of Sciences; "The fractional precipi- 
tation of some ore- forming compounds at moderate temperatures" 
(Bulletin 609); and "Experiments on the extraction of potash 
from wyomingite" (Professional Paper 98-D). During February, 
March, and April Mr. Wells was absent on leave without pay 
making chemical investigations connected with certain reported 
potash deposits near the west coast of South America. 

Most of R. K. Bailey's time was taken up with routine work, 
consisting of both quantitative and qualitative analyses, but he was 
employed one hour a day in assisting Survey geologists in making 
laboratory experiments. Mr. Bailey was engaged for four months 
drilling' test holes at Cliffside, Tex., in search of potash. His work 
consisted in taking samples and making field tests. 

A. A. Chambers was assigned from the water-resources branch 
to the division of chemical and physical research for half time 
on January 16 and for full time on April 16, 1916. His time was 
taken up entirely with routine work in both qualitative and quan- 
titative analyses. 

W. B. Hicks attended to the drilling, sampling, and chemical 
work of the test holes sunk in Smoke Creek Desert, Nev., in search 
of potash, from July to October. He prepared for publication 
"Evaporation of brines from Searles Lake, Cal." (Professional 
Paper 98-A) ; " Some simple tests for potash," for the annual potash 
report; and "Some simple tests for phosphate/' for the annual 
phosphate report. 

Chase Palmer has been occupied largely with analyses of rocks, 
minerals, and natural waters. He has investigated the reactions be- 
tween galena and iron arsenides and solutions of soluble silver salts, 
as a contribution to the study of the enrichment of silver ores, re- 
ferred to on page 71. He has also begun experimental studies of the 
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reactions that take place between water, petroleum, and adjacent 
mineral substances. The purpose of this investigation, which is sup- 
plementary to the geologic study mentioned on page 54, is to de- 
termine the cause of the peculiar composition of the waters in oil 
fields and of the chemical variations in the petroleum itself. 

The investigations made in the physical laboratory are directed 
to the twofold object of ascertaining the possibilities of conducting 
researches along certain lines suggested by the geologists in the 
prosecution of their work and of providing for systematic research 
in a given field when the preliminary investigations show that the 
results expected will justify the work. The investigations outlined 
for the laboratory relate to the diffusion of solids, the construction of 
mathematical tables, measurements of temperature of deep wells, 
and determinations of porosity of gas and oil sands. The first two 
of these investigations are now permanent, but the last two have not 
yet passed through the preliminary stages. 

Preliminary determinations of the porosity of gas and oil sands 
by A. F. Melcher indicate an incj^ased degree of accuracy in the de- 
terminations. This work is being continued, with the expectation 
that the results will justify an extended study of porosity and re- 
lated problems dependent on size and distribution of sand grains. 

A report on measurements of earth temperatures and temperature 
in deep wells, by C. E. Van Orstrand and A. F. Melcher, is withheld 
from publication pending further observations in the field. Pre- 
liminary observations leave not much doubt in regard to the effi- 
ciency of the electric method, but further tests must be made in the 
field before the task of making a geothermal survey can be included 
in the systematic work of the laboratory. 

Computations on mathematical tables have been made by A. T. 
Harris when he was not engaged in routine experimental work. Ex- 
planatory text to accompany the tables, consisting in part of a mathe- 
matical discussion of geophysical problems dependent upon diffusion 
of heat and substances in the crust of the earth, has been prepared by 
Mr. Van Orstrand. 

Experiments on the diffusion of gold and silver into lead and tin 
in the solid state were made by Mr. Van Orstrand and Mr. Melcher 
in cooperation with Dr. F. P. Dewey, of the Treasury Department. 
A preliminary report on the diffusion of gold into lead was pub- 
lished as Professional Paper 95-G. A pressure .pump has been 
added to the laboratory equipment for the prosecution of these and 
other experiments. 

In addition to his administrative work as chief of the division, 
G. F. Becker has been occupied mainly in studies of capillarity and 
heat conduction from the geologist's point of view, but other sub- 
jects have claimed a part of his time. In November he read before 
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the National Academy of Sciences a paper entitled "A possible 
origin for some spiral nebulae." This investigation bears on the 
origin of the earth, and the gist of it is that nebulae of the type 
discussed are vast diagrams illustrating Kepler's third law. In 
November Mr. Becker was also made a member of a committee of 
the National Academy of Sciences, appointed at the request of the 
President of the United States, to report on the slides in the Panama 
Canal, which Mr. Becker had studied in 1913, before water was ad- 
mitted. As a result of this field work he was able to formulate a 
theory of the slides, which will doubtless appear in the final report 
of the committee, but as that report is not likely to be published for 
some time he has prepared his discussion for publication by the 
Survey as Professional Paper 98-N, "Mechanics of the Panama 
Canal slides." In this paper it is shown that the mechanics of the 
slides are reducible to identity with a soluble problem in capillarity, 
and that there is a sharp limit to the distance to which slides can 
extend. Mr. Becker has also printed in Science a short note of the 
history of the concept now known as energy. Contrary to current 
opinions, it was familiar to mathematicians of the first half of the 
eighteenth century. 

With A. L. Day, Director of the Geophysical Laboratory, Mr. 
Becker also completed for publication a paper on the linear force 
of growing crystals. This is an experimental and theoretical refu- 
tation of attacks by certain foreign scientists on the deductions 
drawn from the results of an investigation made by the same authors 
some 10 years ago, when they pointed out the geologic importance 
of this force. In this country this linear force is now recognized 
as explaining the partial failure of many dams and as indicating 
how such failure may be avoided. The geologists of the State of 
Virginia also find it useful in explaining the phenomena of ore 
deposits. The new paper is in the hands of the printer. 

In consultation and cooperation with Prof. P. W. Bridgman, of 
Harvard University, Mr. Becker has furnished some hollow cylinders 
of rock-forming minerals for use in pressure tests. The series is 
now nearly complete. Prof. Bridgman expects to compile and dis- 
cuss the extremely interesting results this summer. 

A number of analyses of phosphate rock and other miscellaneous 
analyses were made by W. C. Wheeler, whose work in conjunction 
with Mr. Clarke has already been mentioned. In February Mr. 
Wheeler resigned from the Survey and accepted an appointment in 
the Patent Office. 

DH^ISION OF MINERAL RESOTJRCES. 

The Survey has continued its policy of making the annual rep<Hi 
"Mineral Resources of the United States" more than a statistical 
compilation by recording and interpreting industrial progr^s and 
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by treating in full the sources from which the mineral products of 
the country are obtained. This report is an annual inventory of 
the Nation's mineral resources. 

During the last 13 years the separate chapters have been prepared 
in large part by geologists of the Survey who have specialized in 
the subjects treated by them, with a view to carrying out the pro- 
vision of the organic act of the Survey which directs the examination 
of the mineral resources and products of the national domain. 

Cooperation between the Geological Survey and the State surveys 
in collecting most of the mineral statistics continued in force in 
the preparation of the report for 1915. The 14 States that co- 
operated were Alabama, Florida, Illinois, Iowa, Maryland, Michi- 
gan, Minnesota, Missouri, New Jersey, North Carolina, Oregon, 
Virginia, Washington, and Wisconsin. The plan of cooperation has 
been modified somewhat for 1915, and results have been expedited. 
By cooperation duplication of a considerable amount of work is 
obviated, and so far. as it is applied the producers are saved the 
annoyance of preparing two sets of statistical returns. 

During the fiscal year the work of the division consisted in large 
part in the prepai^ation of the reports on the mineral production of 
the United States in 1914 and 1915. The report for 1914 was pub- 
lished in two parts, as usual. On June 30, 1916, the manuscripts 
of 25 chapters for the report for 1915 had been completed and 
transmitted to the printer. On June 30, 1915, the manuscripts of 
20 chapters for the report for 1914 had been completed and trans- 
mitted to the printer. 

The conditions mentioned in the last administrative report in 
regard to the public interest in our mineral resources aroused by the 
European war continued to exist. In fact, the prolongation of the 
war has materially increased that interest, and in consequence a 
chapter for Mineral Resources of the United States, 1915, entitled 
*'The public interest in mineral resources," was prepared by the 
Director of the Survey and issued December 31, 1915. A greatly 
increased number of inquiries for information concerning domestic 
supplies of minerals have been received by the division during the 
year, and the answers to the inquiries have involved an increased 
amount of research by the geologists and others. The number of 
recorded letters referred to the division for reply increased from 
4,034 in 1915 to 6,434 in 1916, an increase of 59 per cent. The Geo- 
logical Survey is becoming more and more a repository of informa- 
tion concerning the mineral resources of the country, much of which 
it furnishes through correspondence, giving detailed information 
which can not be covered by publications, such as the location of 
dej>osits of minerals, both those that are developed and those that 
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are undeveloped, and names of those who can supply the differoit 
minerals. 

Preliminary estimates of the output of antimony, arsenic, benzol, 
cement, coal, copper, gold and silver, iron ores, lead, manganese, 
petroleum, quicl^lver, radium ores, sulphuric acid, titanium, tung- 
sten ores, uranium ores, vanadium ores, metals in the Western 
States, and zinc in 1915, with reviews of the conditions that pre- 
vailed during the year, were i^ed in the form of special press bulle- 
tins during the later part of December, 1915, and in January, 1916. 
Advance statements giving the final figures covering the production 
of copper, lead, and zinc in 1915 have also been published. 

For the first time in 1915 specialists of the division compiled mid- 
year reviews on most of the principal mineral industries, indicating 
the trend and volume of changes during the first six months of the 
year, and these were given to the press of the country about July 1 
and widely published. In addition members of this division pre- 
pared for the use of the Secretary of the Interior a summary of tiie 
mineral resources which was published in his annual report and was 
also widely republished. Several members of the division also de- 
voted considerable time to the preparation of papers for the Pan 
American Scientific Congress held in Washington in December and 
January. 

The number of members of the Survey (geologists, statisticians, 
and clerks) in Washington who devote their entire time to the 
work of the division of mineral resources is 32 ; and 8 are stationed 
in the offices of the division at Salt Lake City, Denver, and San 
Francisco. In addition to these, 22 members, chiefly geologists, who 
give part of their time to other divisions of the Survey, are also 
specialists in the work of the division of mineral resources, making 
a total of 62 persons engaged in the work. 

During the year 210,042 pieces of first-class mail matter, compris- 
ing chiefly inquiries for information needed for the reports but also, 
in increasing quantity, replies to inquiries made to the Survey for 
information, were sent out by the division, an increase of 9 per cent 
over 1915, and 72,691 pieces were received, an increase of 11 per 
cent over 1915. 

H. D. McCaskey became geologist in charge of the division at the 
beginning of the fiscal year, on the retirement of E. W. Parker. 
Mr. McCaskey also continued in charge of the metals section and 
has general supervision of the offices of the division in the Western 
States. E. F. Burchard, a geologist of much experience in economic 
work and a large contributor to Mineral Resources, has been placed 
in charge of the nonmetals section of the division. D. B. Sterrett 
geologist, who for a number of years has had charge of the prepara- 
tion of reports on gems and precious stones, mica, monazite, and 
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zircon, was at his own request relieved of this work during the year. 
W. T. Schaller, who has made a special study of gems and rare 
minerals, has been assigned to the work of the preparation of reports 
on these subjects. Mr. Schaller has been referred to as the foremost 
mineralogist of the country and is therefore particularly well fitted 
for his new work. 

The reports on the several mineral products were in charge of 
the following persons: 

Authors of chapters in Mineral Resources, 



Author. 



Subject. 



B. S.BasOn 

A. H. Brooks 

E. F. Burchard 

B. 8. Butler 

C A. Davis (of the Bu- 
reau of Mines). 

J.S. Diller 

R. B. Dole 

J. P. Dunlop 

H. 8. Oale 

C.N. Oerry 

V. C.Heiketf 

C. W. Henderson 

F. L. Hen 

D. F. Hewett 

J. ILHiU 

F.7. Kats 

C. E. Lesher 

O. F. Lou£hlin 

H. D. McCaskey 

JeflefBon Middletoo . . . 

J. D. Northrop 

W.CPhalen 

a E. Si<»benthal 

W. T. Schalier 

R. W.Stone 

a O.Yale 



Graphite. 

Gold, silver, and copper in Alaska. 



Cement; fluorspar and cryolite; iron ore, pig iron, and steel. 

Copper (general report); copper and silver in Micnlgan (mines report). 

Peat (1914). 



Asbestos; chromic iron ore; talc and soapstone. 

Mineral waters. 

Silver, copper, lead, and sine in the Central States, except Michigan (mines 

report) ; secondary metals; metals and ores (summary repcirt). 
Borax; magnestte (with C. O. Yale); nitrates. 

Oold, silver, copper, lead, and xinc m Idaho and Washington (mines report). 
Gold, silver, copper, lead, and sine in Arizona, Montana, Nevada, and IJtah 

(mines report). 
Gold, silver, copper. lead, and sine in Colorado, New Mexico, South Dakota, 

Texas, and Wyoming (mines report). 
Antimony, arsenic, bismuth, cobalt, molybdenum, nickel, selenium, tantalum, 

tungsten, titanium, vanadium, uramiun, tin. 
Manganese and manganiXerous ores. 
Barytes and strontium; mineralpaints; platinum and allied metals; gold, silver,- 

copper, lead, and zinc in the Eastern States (mines report). 
Abraaves; feldspar; silica (quartz). 
Coal; fuel briquetting; coke. 
Building stone; lime; slate. 
Gold and silver (general report); nUneral products of the United States (summary 

report); quicksilver. 
Clay, clay-working industries; fuller's earth; sand-lime brick. 
Petroleum;- asphalt and bituminous rock; natural gas. 
Bauxite and aluminum; phosphate rock; potash salts; salt and bromine; sodium 

salts; sulphur and pyrite. 
Lead; zinc and cadmium (general reports). 
Gems and predous stones; mica. 
Gypsum; sand and gravel. 

Borax; magnesite (with H. 8. Gale); gold, silver, copper, lead, and zinc in Cali- 
fornia ana Oregon (mines report). 



The offices of the division at Denver, Salt Lake City, and San 
Francisco are under direct charge of C. W. Henderson, V. C. Heikes, 
and C. G. Yale, respectively, who prepare the mine reports on gold, 
silver, copper, lead, and zinc in the Western States. They also act 
in cooperation with other members of the Survey where necessary, 
both in the field and in the office, and by keeping in close touch with 
the mining regions of the West they procure and disseminate much 
valuable information not readily obtained otherwise. These offices 
are therefore general Survey headquarters and bureaus of informa- 
tion in their respective regions. The Denver office, at 409 New Post 
Office Building, prepares the metal-mine reports for South Dakota, 
Wyoming, Colorado, and New Mexico; the Salt Lake City office, at 
312 Post Office Building, covers in the same way the States of Mon- 
tana, Idaho, Washington, Utah, Nevada, and Arizona ; and the San 



Digitized by 



Google 



106 THIRTY-SEVENTH ANNUAL EEPOET OP GEOLOGICAL 6UBVBY. 

Francisco office, at 305 Customhouse, is the headquarters for Cali- 
fornia and Oregon. 

TOPOGRAPHIC BRANCH. 
ORGANIZATION. 

The organization of the topographic branch is as follows: 

Acting chief geographer, W. H. Herron. 
Atlantic division, Frank Sutton, geographer, In charge. 
Central division, G. S. Smith, topographic engineer, in charge. 
Rocky Mountain division, C. H. Birdseye, topographic engineer, in charge. 
Northwestern division, T. G. Gerdine, geographer, in charge. 
Pacific division, G. R. Davis, geographer, in charge. 

Inspectors of topography, J. H. Renshawe, geographer ; W. M. Beaman and 
A. M. Walker, topographic engineers. 

PERSONNEL. 

The technical corps of the topographic branch was increased dur- 
ing the year by the reinstatement of 2 assistant topographers and 
was reduced 14 by death, transfers, and resignations. With these 
changes the corps now includes 1 acting chief geographer, 47 geog- 
raphers and topographic engineers, 17 topographers, 40 assistant 
topographers, 35 junior topographers, and 7 draftsmen — a total of 
147. In addition, 36 technical field assistants were employed during 
the whole or a part of the field season. One topographic engineer, 1 
topographer, and 6 junior topographers are on furlough. The cleii- 
cal force comprises 11 clerks of various grades. 

PUBLICATIONS. 

The published work of the topographic branch for the fiscal year 
consists of 153 maps and six bulletins, giving results of spirit leveling 
in Arizona, Colorado, Louisiana, Maine, Missouri, and West Vir- 
ginia. Brief summaries of the book publications (Bulletins 565, 568, 
573, 632, 633, and 634) are given on pages 21 and 30. Manuscript for 
results of triangulation and primary traverse in the United States, 
1913-1915 (Bulletin 644), in 18 parts, was brought up to date and 
two parts were published. Manuscript for a new edition of " Geo- 
graphic tables and formulas" (Bulletin 650) and for all results of 
leveling in Ohio (Bulletin 651) was transmitted for publication. 

ALLOTMENTS. 

The total appropriations for topographic surveys for the fiscal 
year 1916 were: 

Topographic surveys $350,000 

Surveying national forests 75,000 

Statutory salaries 9,200 

434,200 
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.Allotments of these appropriations were made as follows: 
AUotmenta from funds appropriated for topographic work, fiscal year 1916, 



Topo- 
graphic 
surveys 

and 
statutory 
salaries. 



Survey- 
ing , 
national 
forests. 



General administration , 

caerkai assistanoe and appervision. 

Map editing A 

Parchaae and repair of instruments, statfonery, etc. 

MUliont b-acale map 

Work by land-danlflcatlon board , 

Field work: 

Atlantic division 

Central division 

Rocky Mountain division 

Northwestern division , 

Padflo division. , 



$22,890 
17,149 

3,735 
12.242 
20,000 

0,000 

07,950 
50,488 
02,133 
S3, 063 
50,942 



350,200 



$4,500 

3,2n 

765 

2,508 



2,500 



21,206 
20,250 
14,000 



75,000 



COOPERATION. 



Cooperation has been maintained in 17 States, which contributed 
the following amounts : 



CaHfornia $14,000.00 

IlUnois 9. 000. 00 

Illinois drainage 3, 000. 00 

Iowa 1, 750. 00 

Kentucky 10, 000. 00 

Maine 5, 000. 00 

Michigan 15, 000. 00 

Minnesota 4, 250. 00 

Missouri 4. 000. 00 

Nebraska 1, 750. 00 



New York $10,000.00 

Ohio 23, 900. 00 

Oregon 4, 000. 00 

Texas 35, 000. 00 

Vermont 2, 500. 00 

Virginia 4, 500. 00 

Washington 11, 500. 00 

West Virginia 7,639.39 



166, 789. 39 



GENERAL OFFICE WORK. 

!Progres8 maps were kept up to date and new ones were compiled 
when necessary, the new 1 : 500,000 State maps being used so far as 
available. Eesults of computations for vertical and horizontal con- 
trol work were copied and catalogued. 

The computations of control data were made principally by D. H. 
Baldwin, T. M. Bannon, D. S. Birkett, G. T. Hawkins, Oscar Jones, 
C. B. Kendall, L. S. Leopold, F. J. McMaugh, E. L. McNair, J. B. 
Metcalfe, jr., C. L. Nelson, H. S. Senseney, Frank Tweedy, and J. H. 
Wilson, under the immediate supervision of E. M. Douglas, geog- 
rapher. Computing by L. F. Biggs and C. F. Urquhart was done in 
the Sacramento office. S. S. Gannett, geographer, was engaged in 
preparing manuscript and compiling data for the bulletins sub- 
mitted for publication, in miscellaneous computations, and in fur- 
nishing triangulation and leveling data for field and office use. 
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I 



J. H. Renshawe was engaged during the year in preparing relii 
ma^s of the United States and of the Mesa Verde National Par 
and in revising the relief map of Alaska for the division of Alaski 
mineral resources. 

In the preparation of the special topographic maps to be used 
the transcontinental guidebooks the available Survey atlas she 
were used, and for areas for which such sheets were not availa 
the data were filled in on field sheets on the scale of 5 miles to i 
inch. The different railroads assisted in every way possible, supp 
ing all available profile and alignment data and rendering otl 
valuable assistance. The maps are to be published on a scale 
1 : 500,000, or about 8 miles to the inch, and cover the Denver & 1 
Grande Railroad from Denver, Colo., to Salt Lake City, Utah, a 
the Southern Pacific Railroad from El Paso, Tex., to San Francis -i^T" 
Cal., by way of Los Angeles and San Joaquin Valley. The mi -A-): 
for the Denver & Rio Grande Route were completed; those for 
other route have just been begun. 

SUMMARY OF RESULTS. 

The condition of topographic surveys to June 30, 1916, disi 
guished as to scale, etc., is shown on Plate II. , 

As shown in the following tables, the total new area mapped ^ ? ^ 
19,230 square miles, making the total area surveyed to date in 
United States 1,237,520 square miles, or 40.9 per cent of the en 
country. In addition, 3,486 square miles of resurvey was comple 
making the total area of surveys during the year 22,716 square m 

In connection with these surveys, 5,462 linear miles of prim \~^ 
levels were run, making 259,821 miles of primary and precise le| 
run since the authorization of this work by Congress in 1896. 
the course of this work 1,321 permanent bench marks were 
lished. In addition, 604 linear miles of river surveys were run. 

Triangulation stations to the number of 244 were occupied, 
200 were permanently marked. Primary traverse lines aggregai 
2,905 miles were run, in connection with which 331 permanent ; 
were set. In the course of this work areas aggregating 23,884 sqi 
miles were covered by primary control. 

The area covered by topographic surveys in Alaska during 
fiscal year, as reported in detail on page 91, was 10,412 square in 




:± 



M 




f2^ 



Digitized by 



Google 



'-A 




ri 



UR 




URVEYS PRIOE 



Digitized by 



Google 



J 



Digitized by 



Google 



TOPOGBAPHIC BRANCH. 



109 



Present condition of topographic surveys of the United States and new area 
surveyed July i, 1915, to June 30, 1916. 



New area 

mapped 

July 1,1916, 

to June 30, 

1916. 



Total area 

mapped to 

June 30, 

1916. 



Percentage 
of total area 

ofStat« 
mapped to 

June 30, 
1916. 



Alabama 

Arisona 

Arkansas 

Calilamia 

Colorado 

Connecticut 

Delaware 

District of Columbia. . 

Florida 

Georgia 

Idaho 

Illinois 



8q. mila. 



Iowa. 



Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. 

Michigan 

Minnesota 

Mississippi 



Mississippi. 
Missourf:.. 



Montana 

Nebraska 

Nevada 

New Hampshire. . 

New Jersey , 

New Mexico 

NewYork 

North Car<dina... 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina... 
South Dakota.... 



Texas. 

Utah 

Vermont. 

Virgfaiia. 

Washing 

We8tVS„_ 

Wisconsin. 

Wy iWTifng 



Total, United States.. 
Hawaii 



546 

114 

2,262 

1,667 



250 
1,069 
693 
168 
113 



41 
47 
404 



1,077 
424 



15 



1,333 
806 



98 
1,022 



997 



130 
1,518 



216 
{,713 



399 
955 



19,230 



8q. mila. 

19,192 

60,542 

21,494 

116,970 

£0,450 

4,965 

1,202 

70 

2,339 

17,587 

27,254 

15,244 

3,609 

11,765 

64,159 

18,014 

8,366 

9,765 

12,327 

8,266 

7,095 

6,965 

2,126 

36,725 

57,789 

26,752 

51,115 

3,380 

8,224 

38,580 

44,359 

18,390 

9,814 

41,040 

39,851 

24,403 

24,908 

1,248 

5,640 

18,893 

21,283 

69,300 

68,797 

4,406 

29,980 

27,746 

24,170 

12,602 

29,350 



1,237,520 
1,398 



37 
61 
40 
74 
49 

100 
51 

100 
4 

29 
32 
27 
10 
21 
78 
44 
17 
39 

100 

100 
12 
8 
4 
53 
39 
36 
46 
36 

100 
31 
90 
35 
14 

100 
57 
25 
55 

100 
18 
24 
50 
26 
81 
46 
70 
40 

100 
22 
30 



40.9 
22 



ATLANTIC DIVISION. 
FIELD WORK. 

SvAmnary, — During the season topographic mapping was oarried 
on in Alabama, Georgia, Louisiana, Maine, New Hampshire, New 
York, Pennsylvania, Tennessee, Vermont, Virginia, and West Vir- 
ginia and in a small area in Arkansas. This work comprised the 
completion of the survey of 10 quadrangles and of the resurvey of 4 
quadrangles, in addition to which 2 quadrangles were partly sur- 
veyed and 10 were partly resurveyed. The total new area mapped 
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was 1,967 square miles, for publication on the scale of 1 : 62,500, and 
the area resurveyed was 1,164 square miles, for publication on the 
same scale. The map of one quadrangle was partly revised, the area 
covered by this revision being 21 square miles. In connection with 
this work, 796 miles of primary levels were run and 199 permanent 
bench marks were established. 

Primary triangulation and primary traverse were carried on by 
six parties in Georgia, Maine, New York, Arkansas, Vermont, and 
West Virginia. The total area covered by this work was about 1,525 
square miles. The primary traverse covered 900 square miles, 300 
miles being run and 30 permanent marks set. In the triangulation 29 
stations were occupied and 18 were permanently marked. This work 
made control available in 15 quadrangles. 

Topographic surveys in Atlantic division from July i, 1915, to June SO, 1916. 





Con- 
tour 
Intcf^ 
vaL 


Forpablksatlon 

on scale of 

1:02,600. 


Total 
area 
sur- 
veyed. 


Primary levels. 


Primary tra- 
verse. 


Triangnlatinn. 


State. 


New. 


Resor- 
vey. 


Dis- 
tance 
run. 


Bench 
marks. 


Dis- 
tance 
run. 


Perma- 
nent 
marics. 


Sta- 
tions 
occu- 
pied. 


Sta- 
tions 
nuffkcd. 


Alab&ma. ..,,....,. 


20 
20 
5,10 
20 
20 
20 


Sq.mi, 

*"*250' 
47 
404 

""m 


Sq.mi, 
151 

50' 


Sq.mi. 
151 
250 

47 
404 

50 
806 


3iile». 




mie9. 








Georgia 


90 


29 


211 


17 






T^onfffiana . 






Uf^fnA . 


67 
32 
98 
86 
40 
66 
34 
245 
38 


16 

9 
31 
10 

9 
22 

9 
55 

9 






8 




New Hampshire 

NewYorkVrrr 








87 


13 






Pennsylvania 






Tflonesisee 


5.10 
20 
50 
50 

5,10 


130 
216 

........ 


"'*355* 
599 


130 
216 
355 
599 
114 










Vermont 


* 




3 


5 


virgiTiift, 


' 




West Virginia- 

Aricansait 


* 1 


18 


13 


2 














- 




1,967 


1,164 


3,131 


796 


199 


300 


30 


29 


IS 



Alabama. — ^The resurvey of the Weogufka quadrangle, in Coosa, 
Shelby, and Talladega counties, was completed by Duncan Hanne- 
gan and W. H. S. Morey, the area mapped being 151 square miles, 
for publication on the scale of 1 : 62,500, with a contour interval of 
20 feet. 

Arkansas. — (See Tennessee and Arkansas, p. 112.) 

District of Columbia^ Maryland^ and Virginia. — ^During the year 
the revision of the culture on the map of Washington and vicinity 
was completed. 

Georgia. — ^The mapping of the Black Lake quadrangle, in Bald- 
win, Hancock, Washington, and Wilkinson counties, was begun by 
J. I. Gayetty, C. W. Arnold, K. E. Schlachter, and E. W. Bowler, 
the area mapped being 250 square miles, for publication on the scale 
of 1:48,000, with a contour interval of 20 feet. For the control 
of this area Mr. Arnold, Mr. Schlachter, and Kostka Mudd ran 90 
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miles of primary levels and established 29 permanent bench marks, 
and for the control of this area and of the Griswoldville, Milledge- 
ville, Sandersville, Macon, Meriweather, and Jefferson quadrangles, 
in Baldwin, Bibb, Jones, Twiggs, Wilkinson, Hancock, Putnam, 
Pulaski, Washington, Monroe, and Laurens counties, C. B. Kendall, 
Mr. Arnold, Mr. Schlachter, Mr. Mudd, and Mr. Bowler ran 211 
miles of primary traverse and set 17 permanent marks. 

L&uisiana and Mississippi. — ^The mapping of the Natchez quad- 
rangle, in Concordia County, La., and Adams and Jefferson coun-. 
ties, Miss., was begun by E. I. Ireland, W. H. S. Morey, T. F. 
Slaughter, and F. W. Crisp, the area mapped being 47 square miles, 
for publication on the scale of 1 : 62,500, with contour intervals of 
5 and 10 feet. This work was in Louisiana. 

Maine. — For the continuation of cooperative topographic surveys 
the Public Utilities Conmiission allotted $5,000 and the United States 
Geological Survey allotted an equal amount. The survey of the 
Belfast and Passadumkeag quadrangles, in Knox, Waldo, and Pe- 
nobscot counties, was completed and that of the Winn quadrangle, 
in Penobscot Coimty, was begun by W. H. Griffin, J. I. Gayetty, 
James MoCormick, J. B. Metcalfe, jr., and C. S. Wells, the total area 
mapped being 404 square miles, for publication on the scale of 
1 : 62,500, with a contour interval of 20 feet. For the control of the 
Passadumkeag quadrangle Mr. Wells ran 67 miles of primary levels 
and established 16 permanent bench marks, and for the control of 
the Seboeis quadrangle, in Penobscot County, Oscar Jones occupied 
8 triangulation stations. 

Maine and New Hampshire. — ^The resurvey of the Dover and York 
quadrangles, in York County, Maine, and Rockingham and Strafford 
counties, N. H., was begun by Hersey Munroe and J. H. Wheat, 
the area mapped being 59 square miles, for publication on the scale 
of 1 : 62,500, with a contour interval of 20 feet. For the control of 
the Dover quadrangle C. H. Stewart ran 32 miles of primary levels 
and established 9 permanent bench marka All this work was in 
New Hampshire. 

New York. — ^The mapping of the Hornell, Russell, Moira, One- 
onta, and TJnadilla quadrangles, in Allegany, Livingston, Steuben, 
St. Lawrence, Franklin, Delaware, Otsego, and Chenango counties, 
was completed and that of the Oswegatchie, Andes, and Cran- 
berry Lake quadrangles, in Herkimer, Lewis, Delaware, Sulli- 
van, Ulster, Hamilton, and St. Lawrence counties, was begun by 
6. S. Smith, Hersey Munroe, Robert Muldrow, W. J. Lloyd, A. P. 
Meade, T. F. Slaughter, J. M. Whitman, J. I. Gayetty, J. B. Met- 
calfe, jr., <3. S. Wells, K. E. Schlachter, C. H. Davey, and E. W. 
Bowler, the total area mapped being 806 square miles, for publica- 
tion on the scale of 1:62,500, with a contour interval of 20 feet. 
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For the control of the Cranberry Lake and Andes quadrangles C. B. 
Kendall and F. J. McMaugh ran 87 miles of primary traverse and 
set 13 permanent marks, and Mr. Schlachter and F. L. Shalibo ran 
98 miles of primary levels and established 31 i>ermanent b^ich marks. 

Pennsylvardcu — ^For the control of the Newville quadrangle, in 
Cumberland, Adams, Franklin, and Perry counties, De Witt Mc- 
Laughlin ran 86 miles of primary levels and established 10 perma- 
nent bench marks. The revision of a part of the map of the Houti- 
dale quadrangle, in Clearfield and Center counties, was complied 
by J. I. Gayetty, the area covered being 21 square miles. 

Tennessee and Arkansas. — ^The mapping of the Memphis quad- 
rangle, in Shelby County, Tenn., and Crittenden County, Ark^ wis 
begun by E. I. Ireland, W. H. S. Morey, T. F. Slaughter, F. W. 
Crisp, and Kostka Mudd, the area mapped being 244 square miles, 
for publication on the scale of 1 : 62,500, with contour intervals of 5 
and 10 feet. Of this area 114 square miles is in Arkansas. For the 
control of this area H. S. Senseney ran 78 miles of primary levels 
and established 18 permanent marks, of which 38 miles and 9. marks 
were in Arkansas, and Mr. Crisp and Mr. Mudd ran 2 miles of 
primary traverse, also in Arkansas. 

Vermont. — For the continuation of cooperative topographic sur- 
veys the governor of Vermont allotted $2,500 and the United States 
Geological Survey allotted an equal amoimt. The survey of the 
Rochester quadrangle, in Addison, Orange, Butland, and Windsor 
counties, was completed by Hersey Mimroe and K. F. Maxcy, the 
area mapped being 216 square miles, for publication on the scale of 
1 : 62,500, with a contour of 20 feet. For the control of this area EL K 
Schlachter ran 66 miles of primary levels and established 22 perma- 
nent bench marks, and D. H. Baldwin occupied 3 triangulation sta- 
tions and marked 5. 

Virginia. — For the continuation of cooperative topographic sur- 
veys the State geologist allotted $4,500 and the United States Geo- 
logical Survey allotted an equal amoimt. The resurvey of the Vir- 
ginia portion of the Nolansburg quadrangle, in Lee County, and 
that of the coal areas in the Cleveland, Richlands, and Burkes Grarden 
quadrangles and in the Virginia portion of the Poimding Mill quad- 
rangle, in Buchanan, Russell, and Tazewell counties, was completed 
and that of the coal area in the Coebum quadrangle, in Eussell and 
Wise counties, was begun by Fred McLaughlin, C. W. Arnold, and 
Kostka Mudd, the area mapped being 355 square miles, for publica- 
tion on the scale of 1:62,500, with a contour interval of 50 feet 
For the control of the Pounding Mill and Nolansburg quadrangles 
Mr. Arnold and S. R. Archer ran 34 miles of primary- levels and 
established 9 permanent bench marks. 
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West Virginia. — ^For the continuation of cooperative topographic 
surveys the State geologist expended $7,639.39 and the United States 
Geological Survey expended $2,407.39. A resurvey of the Cowen 
and Webster Springs quadrangles and of the portions of the Mingo, 
Lobelia, and Richwood quadrangles lying in Nicholas and Webster " 
counties was completed by E. I. Ireland, W. H. S. Morey, F. W. 
Famsworth, and Klett McKinley, the total area mapped being 699 
square miles, for publication on the scale of 1 : 62,500, with a contour 
interval of 50 feet. This work completed the mapping of Nicholas 
and Webster counties on the scale of 1 : 62,500. In connection with 
this work H. S. Senseney ran 147 miles of primary levels and estab- 
lished 31 permanent bench marks. For the control of the West Vir- 
ginia portions of the Davis, Elk Garden, and Keyser quadrangles, in 
Tucker and Mineral counties, J. B. Metcalfe, jr., occupied 18 tri- 
angulation stations and marked 13, and for the control of the Pied- 
mont quadrangle, in Tucker and Mineral coimties, K. F. Maxcy ran 
98 miles of primary levels and established 24 permanent bench 
marks. 

OZnOE WORK. 

The drafting of the following sheets was completed : Gantts 
Quarry, Ala ; Interlachen, Fla. ; Belfast and Passadumkeag, Maine ; 
Vicksburg, Miss.-La. ; Homell, Malone, Moira, Oneonta, Russell, and 
Unadilla, N. Y.; Houtzdale, Pa. (revision) ; Rochester, Vt.; Cowen 
and Webster Springs, W. Va. ; and Washington and vicinity, D. C- 
Md.-Va. 

Progress in the drafting of additional sheets was made as follows: 
Cleveland, Va., 17 per cent; Poimding Mill, Va., 33 per cent; Rich- 
lands, Va^ 78 per cent ; Lobelia, W. Va., 4 per cent ; Mingo, W. Va., 
9 per cent ; Richwood, W. Va., 43 per cent. 

Primary-level circuits were adjusted for the following quadran- 
gles: Weogufka, Ala.; Passadumkeag, Maine; Natchez,* Miss. ; Gas- 
tonia, N. C. ; Andes and Oneonta, N. Y. ; Memphis, Tenn. ; Pounding 
Mill, Va. ; Rochester, Vt. ; and Clay, Cowen, Fayetteville, Gassaway, 
Richwood, Summersville, Sutton, Webster Springs, and Winona, 
W. Va. 

Geographic positions were computed for the following quadran- 
gles: Black Lake, Ga.; Memphis, Tenn.; Rochester, Vt; and Cowen, 
Davis, Elk Garden, Keyser, Richwood, and Webster Springs, W. Va. 

CENTRAL DIVISION. 
FIELD WOBX. 

Summon/. — ^During the season topographic mapping was carried 
on in Illinois, Indiana, Iowa, Kentucky, Michigan, Minnesota, Mis- 
e2021**~16 8 
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souri, Ohio, and Wisconsin. The work comprised the completion of 
the survey of 11 quadrangles and the resurvey of 6 quadrangles, in 
addition to which 29 quadrangles were partly surveyed and 3 quad- 
rangles and 1 special area were partly resurveyed. The total new 
area mapped was 3,852 square miles, 3,798 square miles for publi- 
cation on the scale of 1 : 62,500 and 54 square miles for publicatioo 
on the scale of 1:24,000; and the area resurveyed was 1,524 square 
miles, 1,515 square miles for publication on tiie scale of 1 : 62,500 
and 9 square miles for publication on the scale of 1 : 24,000. In con- 
nection with this work 2,527 miles of primary levels were nin and 
589 permanent bench marks were established. 

Primary triangulation and primary traverse were carried on by 
six parties in Illinois, Indiana, Kansas, Kentucky, Michigan, Minne- 
sota, and Missouri. The total area covered by this work was about 
6,350 square miles. The primary traverse covered 6,260 square miles, 
1 ,924 miles being run and 164 permanent marks set. In the triangula- 
tion 13 stations were occupied and 13 marked. The result of Uns 
work was to make control available in 68 quadrangles. 

Topographic surveys in central division from July i, 19io, to June SO^ 1916. 





Con- 
tour 
inter- 
val. 


For publication on scale of— 


Total 
area 
sur- 
veyed. 


Primary 
levels. 


Primary 
traverse. 


Trianmlatfco 
statioDs. 


State. 


1:02,500 


1:24,000 


tanoe 
run. 


Bench 
marks. 


Dis- 
tanoe 
run. 


Perma- 
nent 
marks. 


Ooeo- 
pied. 






New. 


Resur- 
vey. 


New. 


Resur- 
vey. 


Marked 


nilnois 


Feet. 

6.20 

20 

20 

20,50 

5 

10 

20 

10,20 

20 


Sq.mi. 

639 

168 

113 

41 

1,077 

324 

15 

1,022 

399 


Sq.mi. 
421 


Sq.mi. 
54 


Sq.mi. 


168 
113 
898 

1,077 
324 
261 

1,022 
399 


Mat9. 
417 
32 


116 
7 


321 
60 


28 

4 






Indiana 






Iowa 










Kentucky. 
Michigan.. 


857 






412 

1,080 

244 

224 


98 

237 

66 

37 


24 
968 
810 
163 


2 
81 
28 
14 


13 


j3 








Minnesota. 












Missouri... 


237 











Ohio 






Wisoonsln. 








118 


28 










Kansas.... 








78 


7 






























3,798 


1,515 


54 


9 


6,376 


2,527 


589 


1,934 


164 


13 


12 



Illinois. — ^The governor of Illinois allotted $9,000 for the coai- 
tinuation of cooperative topographic surveys, and the United States 
Geological Survey allotted an equal amount. The governor also 
made an additional allotment of $3,000 for a survey of the Pecatonica 
drainage basin, which was met by an allotment of $1,500 by the 
Federal Survey. The survey of the Illinois portions of the Brown- 
field and Altenberg quadrangles, in Jackson, Johnson, Massac, and 
Pope coimties, was completed and that of the Vienna and Good 
Hope quadrangles and of the Illinois portion of the Campbell Hill 
(quadrangle, in Jackson, Johnson, McDonough, Massac, Perry, 
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Pulaski, Bandolph, and Warren counties, was begun by C. W. Good- 
love, Gilbert Yoimg, J. A. Duck, F. W. Hughes, J. M. Rawls, R. M. 
Herringtta, M. A. Boudabush, and H. E. Bumey, the total area 
mapped b^ing 639 square miles, for publication on the scale of 
1 : 62,500, with a contour interval of 20 feet. The resurvey of the 
Morris quadrangle, in Grundy and Kendal counties, was completed 
and that of the Wilmington quadrangle, in Will and Kankakee 
counties, was begun by B. L. Harrison, the area mapped being 
421 square miles, for publication on the scale of 1 : 62,500, with a 
contour interval of 20 feet. For the control of the Campbell Hill, 
Wilmington, and Vienna quadrangles B. G. Clinite, J. M. Perkins, 
and Mr. Bawls ran 281 miles of primary levels and established 80 
permanent bench marks, and for the control of these areas and of 
the Peotone, Essex, Joliet, Dongola, Joppa, and Marion quadrangles 
and of the Illinois portions of the Jonesboro and Thebes quadrangles, 
in Kankakee, Cook, Will, Alexander, Grundy, Livingston, Massac, 
Pulaski, Dupage, Johnson, Union, and Williamson counties, J. H. 
Wilson ran 209 miles of primary traverse and set 19 permanent 
marks. 

The survey of the Pecatonica drainage basin, covering parts of 
the Freeport, Pecatonica, and Bockford quadrangles, in Stephenson 
and Winnebago counties, was completed by L. L. Lee, B. M. Herring- 
ton, and W. S. Gehres, the area mapped being 54 square miles, for 
publication on the scale of 1 : 24,000, with a contour interval of 5 feet. 
For the control of this area Mr. Perkins and Mr. Gehres ran 136 
miles of primary levels and established 36 permanent bench marks 
and Mr. Wilson ran 112 miles of primary traverse and set 9 perma- 
nent marks. 

Indiana, — ^The mapping of the Lidiana portion of the Lynn quad- 
rangle, in Bandolph and Wayne coimties, was begun by W. L. Miller 
and L. B. Glasgow, the area mapped being 168 square miles, for pub- 
lication on the scale of 1 : 62,500, with a contour interval of 20 feet. 
For the control of this area Mr. Glasgow ran 32 miles of primary 
levels and established 7 permanent bench marks, and for the control 
of this area and the Farmland quadrangle and of the Indiana por- 
tions of the Fort Becovery and New Paris quadrangles, in Delaware, 
Henry, Jay, Bandolph, and Wayne counties, J. H. Wilson ran 60 
miles of primary traverse and set 4 permanent marks. 

Iowa. — ^The State geologist allotted $1,750 for the continuation 
of cooperative topographic surveys in Iowa, and the United States 
Geological Survey allotted an equal amount. The survey of the 
Chariton quadrangle, in Lucas, Marion, and Warren counties, was 
continued by W. L. Miller, the area mapped being 113 square miles, 
for publication on the scale of 1 : 62,500, with a contour interval of 
20 feet 
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Kcmsas. — For the control of the Joplin district J. HL Wilson rin 
78 miles of primary traverse and set 7 permanent marks in the 
Columbus quadrangle, in Cherokee county. 

KerUucky, — ^The Kentucky Geological Survey allotted $10,000 for 
the continuation of cooperative topographic surveys, and the United 
States Geological Survey allotted an equal amount The survey of 
the Kentucky portion of the Golconda quadrangle, in Crittenden and 
Livingston counties, was begim by C. W. Goodlove and R. F. Wil- 
coxon, the area mapped being 41 square miles, for publication on 
the scale of 1 : 48,000, with a contour interval of 20 feet. The resurvey 
of the Goodloe and Paintsville quadrangles and of the Kentuckv 
portions of the Regina and Nolansburg quadrangles, in Breathitt, 
Floyd, Harlan, Johnson, Lawrence, Letcher, Magoffin, Morgan. 
Perry, and Pike counties, was completed and that of the Baxter 
quadrangle, in Harlan and Leslie counties, was begun by J. R. Eakin, 
C. S. Wells, Howard Clark, W. A. Beiter, F. W. Famsworth, W. & 
Gehres, G. W. Lucas, S. A. Judson, and E. J. Essick, the area mapped 
being 857 square miles, for publication on the scale of 1 : 62,500, with 
a contour interval of 50 feet. For the control of these areas and 
of the Hyden and Fords Ferry quadrangles, in Harlan, Leslie, Perry, 
Crittenden, Livingston, and Caldwell coimties, Mr. Judson, S. E. 
Archer, G. W. Lucas, and F. L. Whaley ran 412 miles of primary 
levels and established 98 permanent bench marks. For the control 
of the Kentucky portions of the Fords Ferry and Golconda quad- 
rangles J. H. Wilson ran 24 miles of primary traverse and set 2 
permanent marks, and for the control of the Hyden quadrangle and 
of the Corbin, Maynardsville, Pineville, Barbourville, and Log 
Mountain quadrangles, in Bell, Campbell, Claiborne, Granger, Jef- 
ferson, Clay, Knox, Laurel, Harlan, Leslie, Sevier, and Whitley 
counties, E. L. McNair occupied and marked 13 triangulation sta- 
tions. 

Michigan. — For the continuation of cooperative topographic sur- 
veys the State geologist allotted $15,000 and the United States 
Geological Survey allotted an equal amount. The survey of the 
Chesaning quadrangle, in Saginaw and Shiawassee coimties, was 
completed and that of the Elsie, Perrinton, Bay City, Cedar Springs, 
Kalamazoo, Lowell, Saginaw, and Mount Pleasant quadrangles, in 
Clinton, Gratiot, Kent, Allegan, Barry, Kalamazoo, Bay, Ionia, Isa- 
bella, Shiawassee, and Saginaw coimties, was begim by J. H. Jen- 
nings, C. L. Sadler, Robert Muldrow, A. T. Fowler, A. B. Searle, 
J. G. Staack, Fred Graff, jr-, L. L. Lee, E. L. Hain, S. H. Birdseye. 
E. C. Burt, and H. E. Burney, the area mapped being 1,077 square 
miles, for publication on the scale of 1:62,500, with a contour in- 
terval of 5 feet. For the control of these areas and of the Carson 
City, Vestaburg, Fen wick, Ionia, Muir, Ithaca, and Merrill quad- 
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rangles, in Barry, Eaton, Gratiot, Montcalm, Clinton, Ionia, Isa- 
bella, Midland, and Saginaw counties, H. S. Senseney, E. C. Bibbee, 
and R. G. Clinite ran 1,080 miles of primary levels and established 
237 permanent bench marks. For the control of the Cedar Springs, 
Kalamazoo, Carson City, Fenwick, Lowell, Ionia, Muir, Springport, 
Rives Junction, Maple City, Traverse City, Elk Rapids, Saginaw, 
Mount Pleasant, Vestaburg, and Bay City quadrangles, in Kent, 
Allegan, Barry, Kalamazoo, Clinton, Gratiot, Ionia, Montcalm, Bay, 
Eaton, Isabella, Saginaw, Jackson, Calhoun, Ingham, Leelanau, 
Benzie, Grand Traverse, Antrim, and Alkaska counties, Oscar Jones 
ran 968 miles of primary traverse and set 81 permanent marks. 

Minnesota. — ^The State drainage engineer of Minnesota allotted 
$4,250 for the continuation of cooperative topographic surveys, and 
the United States Geological Survey allotted an equal amount. The 
survey of the Brainerd quadrangle, in Crow Wing County, was com- 
pleted and that of the Tarn and Sylvan quadrangles, in Anoka, 
Isanti, Cass, Crow Wing, and Morrison counties, was begun by S. 
G. Lunde, F. B. Barrett, J. L. Lewis, and W. S. Gehres, the total 
area mapped being 284 square miles, for publication on the scale 
of 1:62,500, with a contour interval of 10 feet. For the control 
of the Tarn and Sylvan quadrangles and of the Cushing quadrangle, 
in Morrison and Todd counties, E. C. Bibbee and C. E. Mills ran 244 
miles of primary levels and established 66 permanent bench marks. 
For the control of the Sylvan, Tarn, Lakenetta, Walbo, Elk River, 
Pine River, Belle Prairie, Swanville, Cushing, Motley, Lastrup, 
Little Falls, and Browerville quadrangles, in Cass, Crow Wing, 
Morrison, Anoka, Isanti, Chisago, Washington, Kanabec, Sherman, 
Wright, Todd, Benton, and Steams coimties, J. H. Wilson rah 310 
miles of primary traverse and set 28 permanent marks. The map- 
ping of the Minnesota portion of the Superior quadrangle was com- 
pleted by L. B. Roberts, the area mapped being 40 square miles, for 
publication on the same scale as the AVisconsin portion. (See also 
p. 122.) 

Missouri. — ^For the continuation of cooperative topographic sur- 
veys the State geologist allotted $4,000 and the United States Geo- 
logical Survey allotted "un equal amount. The resurvey of the Knob- 
noster quadrangle, in Johnson and Lafayette counties, was completed 
and that of the Halllown quadrangle and of the Spring City special 
area, in Christian, Greene, Lawrence, and Newton counties, was com- 
menced by F. W. Hughes, J. M. Rawls, and F. L. Whaley, the area 
mapped being 246 square miles, 237 square miles for publication on 
the scale of 1 : 62,500, with a contour interval of 10 feet, and 9 square 
miles for publication on the scale of 1 : 24,000, with a contour interval 
of 10 feet. For the control of the Knobnoster and Halltown quad- 
rangles and of the Stotts City and Sarcoxie quadrangles, in Jasper, 
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Lawrence, and Newton counties, Mr. Rawls and Mr.Whaley ran ^4 
miles of primary levels and established 37 perman^it bendi marks, 
and for the control of the Halltown, Stotts City, and Sarcoxie quad- 
rangles J. H. Wilson ran 124 miles of primary traverse and estab- 
lished 11 permanent marks. 

The mapping of the Missouri portion of the Campbell Hill quad- 
rangle, in Perry County, was commenced by Gilbert Young and M. 
A. Roudabu^, the area mapped being 15 square miles, fpr pablicatioi 
on the same scale as the Illinois portion. 

In addition to the cooperative work Mr. Wilson ran 39 miles of 
primary traverse and set 3 permanent marks for the control of the 
Joplin district, in Jasper and Newton counties. 

Ohio. — ^For the copapletion of the cooperative topographic sorreT 
of Ohio the governor allotted $23,900 and the United States Geologi- 
cal Survey allotted $10,000. ITie survey of the Bainbridge, Piket<m. 
Seaman, Peebles, Otway, and Kelleys Island quadrangles and of tie 
Ohio portions of the Felicity, College Comer, Higginsport, Vance- 
burg, Garrison, Momingview, Maysville, and Springdale quad- 
rangles, in Adams, Highland, Pike, Ross, Brown, Clermont, Butler, 
Preble, Scioto, and Ottawa counties, was completed by J. H. Jen- 
nings, C. W. Goodlove, A. B. Searle, W. L. ^filler, Gilbert Young, R. 
L. Harrison, J. A. Duck, W. S. Gehres, H. E. Bumey, E. C. Burt, M. 
A. Roudabush, G. W. Lucas, W. A. Reiter, and Howard Clark, the 
total area mapped being 1,022 square miles, for publication on the 
scale of 1 : 62,500, with contour intervals of 10 and 20 feet 

^k^ormn. — ^The State geologist of Wisconsin allotted $4,000 
during the fiscal year 1915 for the beginning of cooperative topo- 
graphic surveys, and the United States Geological Survey allotted 
an equal amount. As all the State funds were not expended, Uie 
work was continued during the last year. The survey of the Nesh- 
koro and Ripon quadrangles and of the Wisconsin portion of the 
Superior quadrangle, in Fond du Lac, Green Lake, Marquette, 
Waushara, Winnebago, and Douglas coimties, was completed by 
L. L. Lee, S. G. Lunde, L. B. Roberts, and R. M. Herrington, the 
total area mapped being 399 square miles, for publication on the scale 
of 1 : 62,500, with a contour interval of 20 feet. For the control of 
the Neshkoro and Ripcwi quadrangles J. M. Perkins ran 118 miles of 
primary levels and established 28 permanent bench marks. As the 
cooperative funds were not sufficient to complete this work, an addi- 
tional allotment was made from Federal funds. 

OFFICE WORK. 

The drafting of the following sheets was completed : Morris and 
Pecatonica drainage basin. 111. ; Goodloe and Paintsville, Ky. ; Regina, 
Ky.-Va.; Matewan, Naugatuck, and Williamson, Ky.-W. Va.; Che- 
saning, Mich.; Brainerd, Minn.; Eminence and EInobnoster, Mo.; 
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Bainbridge, Hillsboro, Otway, Piketon, Sardinia, and Seaman, Ohio ; 
Neshkoro, Wis. ; Superior, Wis.-Minn. 

Progress in the drafting of additional sheets was made as follows : 
Altenberg, 111., 9 per cent; Brownfield, lU.-Ky., 98 per cent; Camp- 
bell Hill, 111., 38 per cent; Chariton, Iowa, 90 per cent; Hurley, Ky.- 
Va., 87 per cent; Perrinton, Mich., 10 per cent; Tarn, Minn., 15 per 
cent; College Comer, Ohio-Ind., 25 per cent; Felicity, Ohio-Ky., 82 
per cent; Fort Recovery, Ohio-Ind., 22 per cent; Garrison, Ohio-Ky., 
36 per cent ; Harrison, Ohio-Ind., 27 per cent ; Higginsport, Ohio-Ky., 
95 per cent; La^renceburg, Ohio-Ind.-Ky., 15 per cent; Lynn, Ohio- 
Ind., 23 per cent; Maysville, Ohio-Ky., 9 per cent; Momingview, 
Ohio-Ky., 5 per cent; New Paris, Ohio-Ind., 25 per cent; Peebles, 
Ohio, 45 per cent; Springdale, Ohio-Ky., 35 per cent; Vanceburg, 
Ohio-Ky., 41 per cent; Ripon, Wis., 27 per cent. 

Primary-level circuits were adjusted for the following quadran- 
gles: Memphis, Ark.; Campbell Hill, Freeport, Morris, Pecatonica, 
Eockford, Vienna, and Wilmington, 111.; Baxter, Goodloe, Hurley, 
Hyden, Matewan, Naugatuck, Nolansburg, Paintsville, Begina, and 
Williamson, Ky.; Burt, Chesaning, Elsie, Ithaca, Kalamazoo, Mer- 
rill, and Perrinton, Mich.; Cushing, Sylvan, and Tarn, Minn.'; 
Knobnoster, Mo.; Felicity, Morningview, Piketon, Boxabell, and 
Seaman, Ohio ; and Neshkoro and Ripon, Wis. 

Geographic positions were computed for the following quadran- 
gles: Memphis, Ark.; Belvidere, Campbell Hill, Dongola, Essex, 
Joliet, Joppa, Marion, Oregon, Pecatonica, Peotone, Eockford, Vi- 
enna, and Wilmington, 111.; Farmland, Fort Recovery, and New 
Paris, Ind. ; Lynn, Ohio-Ind. ; Fords Ferry, Goodloe, Golconda, and 
Paintsville, Ky. ; Bay City, Burt, Carson City, Cedar Springs, Che- 
saning, Elk Rapids, Elrie, Empire, Fenwick, Ionia, Kalamazoo, 
Lowell, Maple City, Mount Pleasant, Muir, Perrinton,* Rives Junc- 
tion, Saginaw, Smyrna, Springport, Traverse City, and Vestaburg, 
Mich.; Belle Prairie, Browerville, Cushing, Lastrup, Little Falls, 
Motley, Pine River, Sylvan, and Tarn, Minn.; Halltown, Sarcoxie, 
Stotts City, and Joplin, Mo. ; and Brodhead, Wis. 

ROCKY MOUNTAIN DIVISION. 
riELD WORK. 

Sum/Tiiary. — During the season topographic mapping was carried 
on in Colorado, Nebraska, New Mexico, North Dakota, Oklahoma, 
South Dakota, Texas, and Wyoming, with a small area extending 
into Minnesota. Montana was included in the northwestern division 
during the year, and therefore the results for the entire year are 
i*eported under that division (p. 126) . The work comprised the com- 
pletion of the survey of 19 quadrangles, in addition to which 36 quad- 
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rangles were partly surveyed. The total new area mapped was ' 
square miles, 3,329 square miles for publication on the scale of 
1 : 125,000, 1,323 square miles for publication on the scale of 1 : 62,500, 
and 1,646 square miles for publication on the scale of 1 : 31,680. In 
addition, the revision of the maps of 2 quadrangles was begun, the 
area covered being 8 square miles. In connection with this work, 
1,280 miles of primary levels were run and 326 permanent boich 
marks were established. Profile surveys were made of parts of five 
rivers, the distance traversed being 230 linear miles, in connection 
with which 28 square miles were surveyed on the scale of 1 : 31,680. 

Primary traverse and primary triangulation were carried on by 
eight parties in Colorado, Nebraska, New Mexico, Oklahoma, South 
Dakota, Texas, and Wyoming. The total area covered by this work 
was 4,979 square miles. The primary traverse covered 2,201 square 
miles, 681 miles being run and 137 permanent marks set. In the tri- 
angulation 36 stations were occupied and 16 marked. This work 
made control available in 43 quadrangles. 

Topographic surveys in Rocky Mountain divutiofi from July i, 1915, to June SO, 

1916. 
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Colorado. — ^The survey of the northwest quarter of the Pagoda 
quadrangle, in Moffat and Routt counties, was continued by D. H. 
Watson and C. H. Stewart, the area mapped being 136 square miles, 
for publication on the scale of 1 : 62,500, with a contour interval of 
60 feet. For the control of this area Mr. Stewart ran 47 miles of 
primary levels and established 12 permanent bench marks. For the 
control of the Pagoda and Elkhead quadrangles, in Garfield, Moffat^ 
Rio Blanco, and Routt counties, C. B. Kendall occupied 12 triangu- 
lation stations and marked 7. The mapping of the Del Norte quad- 
rangle, lying partly in the Rio Grande and Cochetopa national for- 
ests, in Alamosa, Rio Grande, and Saguache counties, was completed 
and that of the Naturita and Home quadrangles, lying partly in the 
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La Sal, Arapahoe, and Colorado national forests, in Montrose, San 
Miguel, Jackson, and Larimer counties, was continued by Basil 
Duke, R. C. Seitz, C. L. Nelson, W. F. Hicks, C. A. Ecklund, and 
Cornelius Schnurr, the total area mapped being 1,531 square miles, 
for publication on the scale of 1 : 125,000, with a contour interval of 
100 feet. Of this area 415 square miles is within the national forests. 
For the control of the Naturita quadrangle R. W. Burchard ran 37 
miles of primary levels and established 10 permanent bench marks, 
and in connection with the mapping of this area Mr. Nelson made a 
profile survey of Dolores River, the distance traversed being 19 linear 
miles, for publication on the scale of 1 : 48,000. For the control of 
the Home quadrangle Mr. Kendall and G. R. Ruby occupied 12 
triangulation stations and marked 1. 

A survey for the location of the Fall River Road, in the Rocky 
Mountain National Park, was made by W. O. Tufts, all expenses of 
this work being borne by the Interior Department. 

Minnesota, — See North Dakota, South Dakota, and Minnesota 
(p. 122). 

Nebraska. — ^The mapping of the Humboldt quadrangle, in Rich- 
ardson County, was completed by S. H. Birdseye and F. W. Crisp, 
the area mapped being 228 square miles, for publication on the scale 
of 1 : 62,500, with a contour interval of 20 feet. For the control of 
this area Mr. Birdseye ran 45 miles of primary levels and established 
12 permanent bench marks, and Mr. Birdseye and Mr. Crisp ran 54 
miles of primary traverse and set 17 permanent marks. 

New Mexico. — ^The mapping of the Koehler quadrangle, in Colfax 
and Union counties, was completed by R. W. Berry, the area mapped 
being 240 square miles, for publication on the scale of 1 : 62,500, with 
a contour interval of 50 feet The mapping of the Reserve quad- 
rangle, lying wholly in the Datil and Socorro national forests, in So- 
corro County, was completed and that of the Patterson quadrangle, 
lying partly in the Datil National Forest, in Socorro County, was 
begun by C. C. Gardner, S. T. Penick, and R. W. Burchard, the total 
area mapped being 1,065 square miles, for publication on the scale of 
1 : 125,000, with a contour interval of 100 feet. Of this area 682 square 
miles is in the national forests. For the control of the Patterson 
quadrangle C. B. Kendall occupied 8 triangulation stations and 
marked 5, and Mr. Burchard ran 119 miles of primary levels and es- 
tablished 31 permanent bench marks. 

Profile surveys were made of the Rio Grande from the Colorado 
and New Mexico State line to Embudo and from Ildefonso to Pena 
Blanca, and of Pecos, Gila, and Mora rivers, lying partly in the Rio 
Grande, Carson, Pecos, and Gila national forests, in Taos, Rio 
Arriba, Sandoval, Santa Fe, San Miguel, Grant, and Mora counties, 
the total distance traversed being 211 linear miles, for publication on 
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the scale of 1 : 31,680, with 5 and 25 foot contour intervals. Of this 
distance 34 miles is in the national forests. In connection with the 
survey of Gila River reservoir sites covering 28 square miles were 
mapped, for publication on the scale of 1 : 31,680. This work was done 
by R. C. Seitz and C. R. Fisher. 

The revision of the map of the Tyrone district, in Grant County. 
was begim by O. G. Taylor, the area covered being 8 square miles. 

Oklahoma. — ^For the control of the Gray Horse, Kaw, Belford, and 
Foraker quadrangles, in Osage, Pawnee, Kay, and Noble counties, 

B. H. Yoakum ran 162 miles of primary traverse and set 23 perma> 
iient bench marks. The revision of the mapping of the roads in the 
Hominy quadrangle was begun by C. C. Holder. 

North Dakota^ South Dakota^ (md Mvimesota. — ^The mapping of the 
New Effington and White Rock quadrangles, in Roberts County, 
S. Dak., Richlands County, N. Dak., and Traverse County, Mimu 
was completed and that of the Peever quadrangle, in Roberts County^ 
S. Dak., and Big Stone and Traverse counties, Minn., was begun by 

C. E. Cooke, S. P. Floore, and A. J. Kavanagh, the total area mapped 
being 497 square miles, for publication on the scale of 1 : 62,500, with 
a contour interval of 10 feet. Of this area 299 square mUes is in 
South Dakota, 98 square miles in North Dakota, and 100 square miles 
in Minnesota, ^or the control of these areas G. T. Hawkins and Mr. 
Kavanagh ran 195 miles of primary traverse and set 22 perman^it 
marks — 104 miles and 10 marks in South Dakota, 15 miles and 3 marks 
in North Dakota, and 76 miles and 9 marks in Minnesota — and Mr. 
Kavanagh ran 221 miles of primary levels and established 48 perma- 
nent bench marks — 134 miles and 38 marks in South Dakota, 33 miles 
and 9 marks in North Dakota, and 54 miles and 1 mark in Minnesota. 

Texas, — ^For the continuation of cooperative topographic mapping 
in Harris County the county allotted $35,000 and the United States 
Geological Survey alloted $5,000. The mapping of the Deepwater, 
Webster, Addicks, Harmaston, Cypress, Ashford, Aldine, and Hil- 
lendahl quadrangles, of the Harris County portions of the Almeda, 
Alief, Mykawa, Sugarland, Holik, Huffman, Joseph, Hockley, 
Clodine, Katy, Trinity Bay, Gaston, Seabrook, Waller, and Swanson 
quadrangles, and of the portions of the Park Place, Bellaire, Houston 
Heights, and Settegast quadrangles outside of the city of Houston 
was completed and that of the La Porte, Bose Hill, Louetta, Spring, 
Weeden, Pauli, Burnett Bay, and Humble quadrangles was begun, 
the area mapped being 1,310 square miles, for publication on the 
scale of 1 : 31,680, with contour intervals of 1 and 5 feet. This work 
was done by C. H. Birdseye, B. A. Jenkins, W. B. Lewis, E. R 
Bartlett, A. J. Ogle, Olinus Smith, T. H. Moncure, O. H. Nelson, 
S. T. Penick, H. W. Peabody, J. H. Wilke, J. B. Leavitt, L. B, 
Roberts, T. P. Pendleton, C. C. Holder, Cornelius Schnurr, F. A. 
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Danf orth, D. H. Watson, R. R. Monbeck, C. A. Stonesif er, and F. W. 
Hicks. For the control of the Deepwater, Park Place, Mykawa, Sea- 
brook, Webster, Settegast, Weeden, Pauli, Fauna, Huffman, Burnett 
Bay, New Caney, Scott Ranch, Waller, Stilson, Spring, La Porte, 
Cedar Bayou, Morgans Pomt, Crosby, WaUey, Louetta, Hempstead, 
Srenham, Brookshire, Sealy, and Humble quadrangles E. L. McNair, 
F. W. Hicks, and D. S. Birkett ran 270 miles of primary traverse 
and set 75 permanent bench marks. For the control of the Deep- 
water, Park Place, Mykawa, Katy, Seabrook, Webster, La Porte, 
Cedar Bayou, Morgans Point, Crosby, Walley, Hockley, Rose Hill, 
Hfouetta, Spring, Houston Heights, Settegast, Stuebner, Weeden, 
Pauli, Fauna, Huffman, Burnett Bay, Harmaston, Waller, Hemp- 
stead, Brenham, Brookshire, Sealy, Cypress, Ashford, Aldine, 
Humble, and Hillendahl quadrangles R. R. Monbeck and D. S. 
Birkett ran 525 miles of primary levels and established 147 perma- 
nent bench marks. 

Li addition to the cooperative work, the mapping of the Burk- 
bumett, Clara, and Barwise School quadrangles, in Wichita County, 
was completed and that of the Electra and Wichita Falls quad- 
rangles, in Wichita Coimty, was begun by R. W. Berry, R. H. 
Keineck, C. A. Ecklund, Cornelius Schnurr, K. W. Trimble, and 
D. H. Watson, the area mapped being 208 square miles, for pub- 
lication on the scale of 1 : 31,680, with a contour interval of 5 feet 
For the control of these areas and of the Beaver Creek, Fowlkes, 
Iowa Park, and Wichita Falls quadrangles, in Wichita Coimty, Mr. 
Watson and C. R* Fisher ran 120 miles of primary levels and estab- 
lished 33 permanent bench mark& 

WyoTnmg. — ^The mapping of the Moorcroft and Como Ridge 
quadrangles, in Crook, Weston, Albany, and Carson counties, was 
completed and that of the Smoot quadrangle, lying partly in the 
Wyoming National Forest, in Lincoln County, was begun by R. H. 
Reineck, J. H. Wilke, F. W. Crisp, C. R. Fidier, and G. M. Ruby, 
the total area mapped being 955 square miles, 733 square miles for 
publication on the scale of 1:125,000, with contour intervals of 50 
and 100 feet, and 222 square miles for publication on the scale of 
1 : 62,500, with a contour interval of 50 feet. Of this area, 65 square 
miles lies in the national forest. For the control of these areas Mr. 
Crisp, Mr. Fisher, Mr. Ruby, and D. S. Birkett ran 166 miles of 
primary levels and established 33 permanent bench marks. For the 
control of the Medicine Bow quadrangle, in Albany and Carson 
counties, G. T. Hawkins occupied four triangulation stations and 
marked three. 

OFFZOE WO&K. 

The drafting of the following topographic maps was completed : 
Del Norte, Colo. ; Humboldt, Nebr. ; Koehler, Reserve, and Mogollon 



Digitized by 



Google 



124 THIRTY-SEVENTH ANNUAL BEPOBT OF OEOLOQICAL SUBVEY. 

mining district, N. Hex.; New Effington, S. Dak.-N. Dak.; White 
Rock, S. Dak.-N. Dak.-Minn.; Addicks, Alief, Sngarland, Almeda, 
Barwise School, Bellaire, Burkbumett, Clara, Clodine, Cypress, 
Deepwater, Hillendahl, Houston Heights, Katy, Gaston, Mykawa, 
and Park Place, Tex. ; Como Ridge and Moorcroft, Wyo. 

The drafting of profile sheets of the following rivers was com- 
pleted : Dolores, Colo. ; Gila, Mora, Pecos, Rio Grande from Colorado 
to Embudo, and Rio Grande from Ildef onso to Pena Blanca, N. Mex. 

Progress in the drafting of additional sheets was made as follows: 
Home, Colo., 90 per cent; Naturita, Colo., 39 per cent; Pagoda 
(northwest quarter), Colo., 50 per cent; Drummond, Mont., 33 per 
cent; Patterson, N. Mex., 35 per cent; Swanson, Tex., 50 per cent. 

Primary-level circuits were adjusted for the following quadran- 
gles : Pagoda, Cola ; Falls City and Humboldt, Nebr. ; Ray, N. Dak.; 
Patterson, N. Mex. ; New Effington and White Rock, S. Dak. ; Aldine, 
Alief, Almeda, Archer City, Ashford, Bellaire, Bobbin, Burkbumett, 
Burnett Bay, Cedar Bayou, Crosby, Cypress, Dallas, Deepwater, 
Eschite, Faima, Harmaston, Hillendahl, Hockley, Holik, Houston 
Heights, Huffman, Humble, La Porte, Louetta, Morgans Point, 
Mykawa, Park Place, Pauli, Rose Hill, Rosenburg, Scotts Ranch, 
Seabrook, Settegast, Spring, Stuebner, Swanson, Waller, Walley, 
Webster, and Weeden, Tex. 

Geographic positions were computed for the following quadran- 
gles: Boulder, Eagle, Glen wood Springs, Home, Kremmling, Leon 
Peak, Livermore, Longs Peak, Mount Powell, Pagoda, Rabbit Ears, 
Rifle, and Snow Mass, Colo.; Beardsley, Minn.; New Effington, N. 
Dak. ; Humboldt, Nebr. ; Patterson, N. Mex. ; Beardsley, New Effing- 
ton, and Peever, S. Dak. ; Aldine, Alief, Almeda, Ashford, Bellaire, 
Burnett Bay, Cedar Bayou, Crosby, Cypress, Deepwater, Fauna, 
Harmaston, Hillendahl, Hockley, Holik, Houston Heights, Huffman, 
Humble, La Porte, Louetta, Morgans Point, Mykawa, Park Place, 
Pauli, Rose Hill, Scotts Ranch, Seabrook, Settegast, Spring, Stueb- 
ner, Swanson, Waller, Walley, Webster, and Weeden, Tex. 

NORTHWESTERN DFVISION. 

I 

FIEtD WORK. 

Swrmnary, — ^During the season topographic mapping was carried 
on in Idaho, Montana, Oregon, and Washington. The work com- 
prised the completion of the survey of 7 quadrangles, in addition 
to which 9 quadrangles were partly surveyed. The total new area 
mapped was 4,405 square miles, 3,747 square miles for publication 
on the scale of 1:125,000, 534 square miles for publication on the 
scale of 1 : 62,500, and 124 square miles for publication on the scale 
of 1:31,680. In addition, the revision of the map of part of one 
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quadrangle was completed, this revision covering 90 square miles. 
In connection with this work 516 miles of primary levels were run 
and 120 permanent bench marks were established. Profile surveys 
were made of two rivers, the distance traversed being 261 linear 
miles, in connection with which 37 square miles were surveyed for 
publication on the scale of 1 : 31,680. 

Primary triangulation was carried on by four parties in Idaho 
and Washington. The total area covered by this work was 6,840 
square miles, 77 triangulation stations being occupied and 59 marked. 
This work made control available in 21 quadrangles. 

Topographic surveys in northwestern division from July i, J915, to June 30^ 
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Idaho. — ^The mapping of the Cranes Flat quadrangle, in Bannock, 
Bingham, and Bonneville counties, was completed and that of the 
Custer quadrangle and of the southwest quarter of the Irwin 
quadrangle, in Bannock, Bonneville, and Custer counties, was begun 
by Albert Pike, C. G. Anderson, and F. L. Whaley, the area mapped 
being 376 square miles, 90 square miles for publication on the scale 
of 1:125,000, with a contour interval of ^100 feet, and 286 square 
miles for publication on the scale of 1 : 62,500, with a contour interval 
of 50 feet. For the control of these areas and of the Irwin, Portneuf , 
Henry, and Lanes Creek quadrangles and the southwest quarter 
of the Ammon quadrangle, in Bannock, Bingham, and Bonneville 
counties, H. H. Hodgeson occupied 16 triangulation stations and 
marked 7, and for the control of the Henry quadrangle and of the 
Custer and Bay Horse quadrangles, in Custer County, Mr. Whaley 
and E. M. Bdndli ran 77 miles of primary levels and established 19 
permanent bench marks. The mapping of the Preston quadrangle, 
lying partly in the Cache National Forest, in Bannock, Bear Lake, 
and Franklin counties, was completed by Albert Pike and Mr. 
Whaley, the area mapped being 673 square miles, for publication on 
the scale of 1 :125,000, with a contour interval of 100 feet. Of this 
area 235 square miles is in the national forest. For the control of 
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this area and of the Argo, No. 1, Dickey, Crooks, Bay Horse, Haiky. 
Circular Butte, Nicholia, Rabbits Foot, Tilden, Edie, and Mackay 
quadrangles, lying partly in the Challis, Lemhi, Salmon, and Saw- 
tooth national forests, in Bannock, Blaine, Power, Custer, Ifinidoka, 
Bingham, Jefferson, Fremont, Lemhi, and Lincoln counties, T. M. 
Bannon and D. S. Birkett occupied 47 triangulation stations and 
marked 38. For the control of the Bay Horse quadrangle, in Custer 
County, Mr. Bandli ran 14 miles of primary levels and established 
4 permanent bench marks. A profile survey of Snake River was 
made by Mr. Anderson, the total distance traversed being 43 linear 
miles in Fremont County, for publication on the scale of 1 : 31,680, 
with contour intervals of 5 and 25 feet In connection with this 
profile survey 20 square miles of reservoir site was surveyed. 

Idaho and Montana, — ^The mapping of the St. Regis quadrangle, 
lying partly in the St.. Joe, Lolo, and Cabinet national forests, in 
Shoshone County, Idaho, and Mineral and Sanders counties, Mont, 
was continued by J. E. Blackburn, the area mapped being 227 square 
miles, for publication on the scale of 1:126,000, with a contour in- 
terval of 100 feet. Of this area 139 square miles is in the national 
forests. All this area is in Montana. 

Montana. — ^The mapping of the Nameless quadrangle, in Valley 
County, was continued by R. C. Seitz, the area mapped being 21 
square miles, for publication on the scale of 1 : 62,500, with a contour 
interval of 20 feet The mapping of the Drummond quadrangle, 
lying partly in the Deerlodge and Missoula national forests, in 
Granite, Missoula, and Powell counties, was begun by K. W. Trimble, 
the area mapped being 378 square miles, for publication on the scale 
of 1 :125,000, with a contour interval of 100 feet Of this area 64 
square miles is in the national forests. 

Oregon. — ^For the continuation of cooperative topographic surveys 
the State engineer allotted $4,000 and the United States Geologic^ 
Survey allotted an equal amount. In the survey of the Willamette 
Valley the mapping of the Salem quadrangle, in Marion and Polk 
counties, was completed by Fred Graff, jr., Charles Hartmann, and 
R. B. Kilgore, the area mapped being 87 square miles, for publica- 
tion on the scale of 1 : 31,680, with a contour interval of 6 feet The 
mapping of the Oregon portion of the Hillsboro quadrangle, in 
Columbia, Multnomah, and Washington counties, was completed 
and that of the Oregon portion of the southwest quarter of the Trout- 
dale quadrangle and of the Twickenham quadrangle, in Multnomah, 
Crook, Jefferson, Wasco, and Wheeler (bounties, was begun by C. L. 
Sadler, Mr. Graff, A. O. Burkland, Mr. Hartmann, and Bishop Moor- 
head, the total area mapped being 187 square miles — 130 square miles 
for publication on the scale of 1 : 62,500, with a contour interval of 
25 feet, and 67 square miles for publication on the scale of 1 : 125,000, 
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with a contour interval of 50 feet For the control of the Twicken- 
ham quadrangle and of the Heisler quadrangle, in Crook, Jefferson, 
and Wasco counties, D. S. Birkett ran 88 miles of primary levels 
and established 28 permanent bench marks. 

In addition to the cooperative work, the mapping of the Kerby 
quadrangle, lying partly in the Siskiyou National Forest, in Curry and 
Josephine counties, was completed by J. G. Staack, A. O. Burkland, 
C. P. McKinley, R. M. Wilson, and John McCombs, the area mapped 
being 723 square miles, for publication on the scale of 1 : 125,000, with 
a contour interval of 100 feet. For the control of this area L. F. 
Biggs ran 46 miles of primary levels and established 13 permanent 
bench mark& 

WasJUngton. — For the continuation of cooperative topographic 
surveys the Washington State Board of Geological Survey allotted 
$11,500 and the United States Geological Survey allotted an equal 
amount. The mapping of the Prosser and Wallula quadrangles, in 
Benton, Klickitat, Yakima, Franklin, and Walla Walla counties, 
was completed and that of the Walla Walla quadrangle, in Colum- 
bia and Walla Walla counties, was begun by C. L. Sadler, Albert 
Pike, H. L. McDonald, J. F. McBeth, and Charles Hartmann, the 
area mapped being 1,364 square miles — 1,270 square miles for publi- 
cation on the scale of 1 : 125,000, with a contour interval of 50 feet, 
and 94 square miles for publication on the scale of 1 : 62,500, with a 
contour interval of 50 feet The remainder of these quadrangles, 
covering 195 square miles, was mapped by the Beclamation Service. 
In connection with the survey of the Prosser quadrangle the work 
of the Seclamation Service in that area, covering 90 square miles, 
was revised. For the control of these areas and of the Walla Walla, 
Pomeroy, and Winona quadrangles and the Washington portion 
of the Asotin quadrangle, in Walla Walla, Columbia, Garfield, 
Adams, Whitman, and Asotin counties, D. S. Birkett ran 172 miles 
of primary levels and established 42 permanent bench marks. A 
profile survey of Skagit River and tributaries above Concrete was 
made by S. G. Lunde, the distance traversed being 218 linear miles, 
for publication on the scale of 1:31,680. In connection with this 
work 17 square miles of reservoir site was surveyed, for publication 
on the scale of 1 : 31,680. The mapping of the Washington portion 
of the Hillsboro quadrangle, in Clarke County, was completed, the 
area mapped being 3 square miles, for publication on the same scale 
as the Oregon portion. For the control of the Connell and Riparia 
quadrangles, in Adams, Franklin, and Columbia counties, G. T. 
Hawkins occupied and marked 14 triangulation stations. 

In addition to the cooperative work in Washington, the mapping 
of the Moimt St. Helens quadrangle, lying partly in the Columbia 
National Forest, in Clarke, Cowlitz, Lewis, and Skamania counties, 
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was continued by C. P. McKinley, E. M. Bandli, and L. V. Fees, 
the area mapped being 329 square miles, for publication on the scale 
of 1 : 125,000, with a contour interval of 100 feet Of this area 182 
square miles is within the national forests. For the control of this 
area and of the Kalama quadrangle, in Cowlitz and Lewis counties, 
L. F. Biggs ran 119 miles of primary levels and established 14 
permanent bench marks. 

OmCE WORK. 

The drafting of the following topographic maps was completed: 
Cranes Flat and Preston, Idaho; Hillsboro, Kerby, and Salem, 
Oreg. ; Prosser and Wallula, Wash. 

The drafting of profile sheets of the following rivers was com- 
pleted : Snake, Idaho ; Skagit and tributaries above Concrete, Wash. 

Progress in the drafting of additional sheets was made as fol- 
lows: St. Regis, Idaho-Mont., 38 per cent; Mount St. Hekns, 
Wash., 53 per cent. 

Primary-level circuits were adjusted for the following quad- 
rangles: Ammon and Preston, Idaho; Heisler, Kerby, and Twicken- 
ham, Oreg. ; Kalama, Mount St. Helens, Pomeroy, Portland, Prosser, 
Eiparia, St. Helens, Troutdale, Walla Walla, and Wallula, Wash. 

Geographic positions were computed for the Arco, Argo, Ban- 
croft, Bay Horse, Crooks, Custer, Dickey, Hailey, Henry, Mackay, 
Mink Creek, Nicholia, No. 1, Portneuf, Soda Springs, and Tilden 
quadrangles, Idaho. 

PACIFIC DIVISION. 
FIELD WOBK. 

Summary. — ^During the season topographic mapping was carried 
on in Arizona, California, Nevada, and Utah. This work com- 
prised the completion of the survey of 14 quadrangles and the resur- 
vey of 3 quadrangles and 1 special area, in addition to which 11 
quadrangles were partly surveyed and 3 were partly resurveyed. 
The total new area mapped was 2,808 square miles — 1,493 square 
miles for publication on the scale of 1:125,000, 561 square miles 
for publication on the scale of 1:62,500, and 754 square miles for 
publication on the scale of 1 : 31,680. The area resurveyed was 798 
square miles — 728 square miles for publication on the scale of 
1:62,500 and 70 square miles for publication on the scale of 
1 : 31,680. The map of part of a quadrangle was revised to bring it 
up to date with the new work, the area covered by this reviaon 
being 250 square miles. In connection with this work 343 miles 
of primary levels were run and 87 permanent bench marks were 
established. In addition, profile surveys were made of portions of 
four rivers, the distance traversed being 113 linear miles. 



Digitized by 



Google 



TOPOGRAPHIC BBANCH. 



129 



Primary triangulation was carried on by three parties in Cali- 
fornia, Nevada, and Utah. The total area covered by' this work 
'was about 3,690 square miles, 89 triangulation stations being occupied 
ctnd 94 marked. The result of this work was to make control avail- 
£kble in 41 quadrangles. , 

Topographic surveys in Pacific division from July i, 1915, to June SO, 1916, 
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ATi2ona. — The mapping of the Chiricahua quadrangle, lying 
partly in the Chiricahua National Forest, in Cochise County, Ariz., 
and Grant County, N. Mex., was begun by J. E. Blackburn, the 
area mapped being 546 square miles, for publication on the scale 
of 1:125,000, with a contour interval of 100 feet. Of this area 
144 square miles is in the national forest. For the control of this 
area C. K. Fisher ran 56 miles of primary levels and established 11 
permanent bench marks. All this work was done in Arizona. Profile 
surveys were made of Verde and Salt rivers, in Yavapai and Gila 
counties, by Mr. Fisher, the distance traversed being 83 linear miles, 
for publication on the scale of 1 : 31,680, with contour intervals of 
5 and 25 feet. 

Califamia. — For the continuation of cooperative topographic 

surveys the California Department of Engineering allotted $14,000 

and tJie United States Geological Survey allotted an equai amount. 

In the continuation of the survey of San Joaquin Valley the mapping 

of the Planada, Newman, Atwater, No. 7, No. 9, Stevinson, Arena, 

Gustine, Le Grand, and Ingomar 7^-minute quadrangles and of the 

valley portions of the No. 74, Merced Falls, 4nd Orestimba Creek 

7|-minute quadrangles, in Merced, Stanislaus, Tuolumne, Mariposa, 

and Madera counties, was completed, and that of the Plainsberg and 

Las Garzas Creek quadrangles and of the Indian Gulch 15-minute 

quadrangle, in Mariposa, Madera, Merced, and Stanislaus counties, 

was begun by E. P. Davis, R. T. Evans, A. J. Ogle, H. W. Peabody, 

J. H. LeFeaver, J. B. Leavitt, N. E. Ballmer, Boscoe Reeves, and 

R. M. Wilson, the area mapped being 844 square miles — 754 square 

miles for publication on the scale of 1 : 31,680, with a contour inter- 

62021*— 16 ^9 
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val of 5 feet, and 90 square miles for publication on the scale of 
1:62,500, with a contour interval of 25 feet. The resurvey of the 
Snelling quadrangle and of the valley portion of the La Grange 
quadrangle, in Merced, Stanislaus, and Tuolumne counties, wis 
completed by B. T. Evans, J. B. Leavitt, and Boscoe Beeves, the 
area mapped being 70 square miles, for publication on the scale of 
1:31,680, with" a contour interval of 6 feet. For the control of the 
Jamison, Fresno, Madera, No. 10, No. 14, No. 15, No. 16, No. 18, No. 19, 
No. 20, No. 21, No. 22, No. 23, No. 24, No. 25, Kerman, Kearney 
Peak, Kings River, Elgin, ChowchiUa Slough, Center School, Dos 
Palos, Tranquillity, Oxalis, Firebaugh, Mendota, San Joaquin, 
Sanger, Wahtoke, Sultana, Sheep Ranch, and Chaney Ranch quad- 
rangles and the Rudley special area, in Fresno, Madera, Merced, and 
Tulare counties, L. F. Biggs occupied 46 triangulation stations and 
marked 60. For the control of the Volta, Las (jarzas Creek, Los 
Banos, and San Luis Creek quadrangles, in Merced and Stanislaus 
counties, Mr. Reeves ran 42 miles of primary levels and established 
10 permanent bench marks. 

In addition to the cooperative work in California, the survey of 
the Cholame, San Juan Bautistaj and Morgan Hill quadrangles, in 
San Luis Obispo, Kings, Monterey, Fresno, Kern, San Benito, Santa 
Clara, and Santa Cruz counties, was completed and that of the New 
Almaden and Point Reyes quadrangles, in Santa Clara, Santa Cruz, 
and Marin counties, was begun by A. T. Fowler, J. P. Harrison, 
E. P. Davis, R. T. Evans, A. J. Ogle, Olinus Smith, H. W. Peabody, 
J. H. Le Feaver, C. A. Ecklund, C. P. McEanley, N. E. Ballmer, and 
J. B. Leavitt, the area mapped being 741 square miles — ^270 square 
miles for publication on .the scale of 1 : 125,000, with a contour in- 
terval of 100 feet, and 471 square miles for publication on the scale of 
1 : 62,500, with a contour interval of 25 feet. In connection with the 
mapping of the Cholame quadrangle part of the work previously 
done was revised to bring the entire map up to date. The area cov- 
ered by this revision is 250 square miles. The mapping of the Pres- 
ton Peak quadrangle, lying wholly in the Klamath and Siskiyou na- 
tional forests, in Del Norte and Siskiyou counties, was completed by 
J. W. Muller and J. P. Harrison, the area mapped being 677 square 
miles, for publication on the scale of 1 : 125,000, with a contour inter- 
val of 100 feet. For the control of this arc^ Mr. Biggs ran 15 miles of 
primary levels and established 4 permanent bench marks. In con- 
nection with this work Frederick Bider made a profile survey of the 
South Fork of Smith Biver as far as Quartz Creek and of Klamath 
Biver, the total distance traversed being 30 linear miles, for publica- 
tion on the scale of 1 : 48,000. 

Calif omia and Nevada. — ^The resurvey of the Yellow Pine mining 
district, in Clark County, Nev., and San Bernardino County, CaL, 
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'WSLS completed by N. E. Ballmer and Roscoe Reeves, the area mapped 
being 236 square miles, for publication on the scale of 1 : 62,500, with 
a contour interval of 50 feet Of this area 6 square miles is in 
California. For the control of this area L. F. Biggs occupied 13 
triangulation stations and marked 8, of which 5 were occupied and 
1 marked in California, and ran 80 miles of primary levels and 
established 21 permanent bench marks, all in Nevada. 

Nevada. — ^The resurvey of the Bristol Range quadrangle, in Lin- 
coln County, was completed and that of the northwest quarter of 
the Panaca quadrangle and the northeast quarter of the Delamar 
quadrangle, in Lincoln County, was begun by H. H. Hodgeson, 
N. E. Ballmer, and Roscoe Reeves, the area mapped being 264 square 
miles, for publication on the scale of 1:62,500, with a contour in- 
terval of 50 feet This work covers part of the Pioche district. For 
the control of this area Mr. Hodgeson occupied 14 triangulation sta- 
tions and marked 13, and Mr. Reeves ran 27 miles of primary levels 
and established 7 permanent bench marks. 

Utah. — ^The resurvey of the Fairfield quadrangle, in Salt Lake, 
Tooele, and Utah counties, was completed by A. T. Fowler and W. 
O. Tufts, the area mapped being 228 square miles, for publication 
on the scale of 1:62,500, with a contour interval of 50 feet. For 
the control of this area and of the Mercur, Nephi, Mammoth, and 
Provo quadrangles, in Tooele, Utah, Salt Lake, Wasatch, Juab, Mil- 
lard, and Sanpete counties, C. W. Urquhart occupied 16 triangula- 
tion stations and marked 13, and for the control of the Fairfield, 
Mercur, Saltair, and Dunstein quadrangles, in Salt Lake, Tooele, 
and Utah counties, Roscoe Reeves ran 123 miles of primary levels 
and established 34 permanent bench marks. 

OmCE WOBX. 

The drafting of the following topographic maps was completed: 
Christmas, Ariz. ; Arena, Atwater, Cholame, Elizabeth Lake, Gustine, 
Morgan Hill, Newman, Orestimba Creek, Owens Creek, Planada, 
Preston Peak, San Juan Bautista, Snelling, and Stevinson,Cal. ; Hilo, 
Hawaii; Bristol Range, Nev.; White Mountain, Nev.-Cal.; Fair- 
field, Utah. 

The drafting of profile sheets of the following rivers was com- 
pleted : Klamath and South Fork of Smith, Cal. 

Progress in the drafting of additional sheets was made as follows : 
La Grange, Cal., 5 per cent; Le Grand, Cal., 5 per cent; New Ala- 
maden, Cal., 15 per cent 

Primary-level circuits were adjusted for the following quad- 
rangles : Crescent City and Preston Peak, Cal. ; Bristol Range, Nev. ; 
Yellow Pine mining district, Cal.-Nev. ; Mercur and Saltair, Utah. 



Digitized by 



Google 



132 THIETY-SEVENTH ANNUAL BEPOBT OF GEOLOGICAL SUBVEY. 

Geographic positions were computed for the following quad- 
rangles: Pioche district (Bristol Bange, Delamar, Ely Range, New- 
land, and Panaca), Nev.; Yellow Pine mining district, CaL-NeT.; 
Merced, Planada, No. 11, Indian Gulch, Plainsberg, Le Grand, Na 
9, Deadman Creek, Owens Creek, Chowchilla Slough, Mariposa 
Slough, Salt Slough, Ingomar, Las Garzas Creek, Berendo, Mintom, 
and No. 10, Cal. ; Mercur, Utah ; and Mount St. Helens, Wash. 

INSPECTION OP TOPOGRAPHIC MAPPING. 

W. M. Beaman spent four months and A. M. Walker one month in 
a field inspection of topographic mapping in the five topographic 
divisions. Mr. Beaman continued the supervision of the field and 
office work on the map of Washington and vicinity, and Mr. Walker 
spent four months in field work and two months in office work on this 
map. 

The office duties of Messrs. Beaman and Walker consisted largely 
in the supervision of the preparation of all topographic field sheets 
and reports for publication and their proper transmission. L. S. 
Leopold continued as assistant under this section. 

MILLI0NTH-8CALE MAP OF THE UNITED STATES. 

Of the work in progress last year on the 1 : 1,000,000 scale map of 
the United States, under the direction of A. F. Hassan, 90 per cent 
of the base map of Idaho (parts of sheets K-11, K-12, L-11, L-12, 
M-11) was completed. International sheets K-18 and J-18 were 
completed, and the base maps of Florida and North Carolina were 
revised. New work included the completion of the base map of an 
area comprising approximately one-third of Colorado (parts of 
sheets J-13 and K-13) and the compilation of 80 per cent of the town- 
ship lines of the rest of the State, the compilation and inking of 60 
per cent of the base map of the Coastal Plain area of Texa3 (sheets 
1-14, 1-15, H-14, and H-15), and the completion of international 
sheet 1-18. 

The problem of showing relief by contours, generalized to meet 
the conditions imposed by the small scale so as to preserve legibility 
and still show topographic character, received much 'Study, and a 
number of experimental drawings of intricately dissected plateau 
types were made. 

WORK OF SECTION OF FIELD EQUIPMENT. 

During the year this section continued the custody of field instru- 
ments and camp equipment, as well as office property in the Surrey 
offices outside of Washington, for the geologic, topographic, and 
water-resources branches. The personnel and duties of the section 
remained unchanged during the year, consisting of E. M. Douglas 
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iji charge, Ernest Kubel in immediate charge of the instrument 
shop, two clerks, one skilled mechanic, and one laborer, with the oc- 
oasional help of a second laborer. 

The records of field instruments included 100 items and those of 
oamp outfits 93 items. This year's inventory includes among the 
more important items 406 alidades, 837 compasses, 591 levels, 202 
current meters, 107 registers, 226 leveling rods, 797 tapes, and 42 
transits. Under camp outfits are listed 496 horses and mules, 8 
automobiles, 6 boats and canoes, 2 well-drilling outfits, 709 pack and 
iriding saddles, 525 tents, and 162 buckboards and wagons. 

The topographic record books are also in the custody of this sec- 
tion, and during the year 430 vertical and horizontal control books, 
193 vertical-angle record books, and about 50 envelopes of manu- 
script were catalogued and filed. 

In the instrument shop repairs were made to over 2,000 instru- 
ments, including 107 telescopic alidades, 30 Y levels, 25 transits, and 
180 compasses. The instrument shop alto made, resurfaced, or elec- 
trotyi)ed over 162,000 square inches of plates. 

WATEB-BESOUBCES BBANCH. 
ORGANIZATION AND SCOPE OF WORK. 

The water-resources branch includes three divisions — surface 
^water, ground water, and water utilization — each of which is sub- 
divided into sections for field work. The organization is as follows: 

Chief of branch, N. C. Grover, chief hydraulic engineer. 

Division of surface waters, J. C. Hoyt, hydraulic engineer, in charge. 

Division of ground waters, O. E. Melnzer, geologist, In charge. 
' Division of water utilization, N. C. Grover, chief hydraulic engineer, in 
charge. 

PERSONNEL. 

During the year- the technical force of the water-resources branch 
has been reduced 14 by transfers and resignations and has been in- 
creased 8 by new appointments. At the end of the year the force 
consisted of 1 chief hydraulic engineer, 12 hydraulic engineers, 25 
assistant engineers, 24 junior engineers, 1 geologist, 2 associate geo- 
logists, 3 assistant geologists, 1 geologic aid, and 1 chemist, a total of 
70. Of this number, 1 hydraulic engineer, 1 assistant engineer, and 
1 junior engineer are on furlough, and 1 hydraulic engineer, 3 assist- 
ant engineers, and 1 assistant geologist are employed occasionally. 

In the clerical force there were 4 separations and 3 accessions, and 
at the end of the year it numbered 25 members. 

ALLOTMENTS. 

The appropriation was the same as in the preceding year — 
$150,000. The Cooperative funds made available by State allotments 
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have been increased in some States and decreased in others, making 
necessary corresponding adjustments of the work. 
The appropriation for the fiscal year was allotted as follows: 

Administrative expenses of the Survey $10,624 

Branch administration 7,280 

Computations and reports 1 18,000 

Inspection 1 ^___ 1, 000 

Stream gaging : 

New England States. $4,500 

New York 2,500 

Virginia and Maryland 600 

South Atlantic and Gulf States 4,500 

Texas 3,335 

Ohio VaUey 6,000 

Upper Mississippi Valley States 5,500 

Ck>lorado, Wyoming, and New Mexico 8,500 

Montana 4, 000 

Utah : 4,000 

Nevada 2, 500 

Idaho ',^. 4,000 

Oregon 4,000 

Washington 4, 000 

California 4,000 

Arizona 3,500 

Hawaii : 4,500 

Yellowstone National Park 200 

70.135 

Investigation of ground waters, including quality of 

waters 19,000 

Land-classlflcatlon board 1 11,000 

Water-power Investigations 11,000 

Contingent 1, 961 

150,000 

Of the total appropriation, 64 per cent was allotted for work in 
public-land States. 

CXMDPERATION. 

States. — Cooperative funds were allotted by several States, as 
follows : 

Alabama f200 

Arizona 3,900 

California : 

State engineer $D,000 

State Water Commission 3, 630 

City of San Francisco 8,930 

16»600 

Colorado 485 

Connecticut 1,555 

Hawaii 20, 090 

minois 2,355 

Iowa 500 

Kentucky 315 
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Maine $4, 515 

Massachusetts 2, 520 

Minnesota 2,400 

Montana 2,875 

Nevada 3, 140 

New York: 

State engineer $1, 560 

Ck>nserYation Ck>mmission 12,240 

13,800 

North Dakota . 500 

Oregon 7,300 

Texas 8,500 

Utah 5, 015 

Vermont 1, 440 

Washington 6, 020 

Wisconsin 6,000 

Wyoming 5, 010 

The work done under cooperative agreements in the several States 
has been limited to stream gaging, except as indicated below. 

In California, in addition to a large amount of stream gaging, in- 
vestigations of ground v^aters were continued in San Jacinta and 
Santa Clara valleys and in San Diego County, and measurements of 
depths to ground-water level were made in southern California. 
The report on the ground water of Sacramento Valley, based on 
work which has been in progress for several years, v^as practically 
completed. 

In Connecticut the cooperative work consisted chiefly of ground- 
water surveys. 

In Hawaii, besides stream gaging, measurements of precipitation 
were made, and the water losses in irrigation canals were studied. 

The stream-flow records in Oregon, compiled in cooperation with 
the State, were published as Water-Supply Paper 370. 

A compilation of stream-flow records in Massachusetts is now in 
press as Water-Supply Paper 415. 

A detailed study of the water supply and the present and possible 
future use of Sevier River, Utah, begun in 1914, was still in progress 
at the end of the fiscal year. 

In addition to the cooperative work tabulated above, in which the 
States furnished a part of the money for examinations made by the 
Survey staflf, investigations of ^ound waters in Arizona were con- 
tinued as in previous years in cooperation with the State Agricultural 
Experiment Station, analyses of water being made at the experiment 
station. An investigation of the ground waters of Montana was 
also begun in cooperation with the State engineer, who collected well 
records throughout the State, and with the State Board of Health 
and Montana State College, at the chemical laboratory of which 
analyses of water were made. 
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Reclamation Service. — Cooperation with the Reclamation Service 
in stream gaging has been continued. The gaging stations operated 
at the expense of the reclamation fund are on streams that are to 
furnish water to reclamation projects under construction by that 
Service. The field work of stream gaging is done by Survey engine^:s 
who are engaged in such work in the locality, and repayment of 
actual cost is made by the Reclamation Service through a transfer 
of funds. 

Office of Indian Affairs. — Stream gaging was continued on the fol- 
lowing Indian reservations, in accordance with authorizations of the 
Office of Indian Affairs: Colville, Crow, Fort Hall, Klamath, La 
Pointe, Menominee, Pine Eidge, Quinault, Rosebud, San Carlos, 
Standing Rock, Warm Springs, Yakima, and Duck Valley* 

Urdted States Engineer Office. — Stream gaging in connection with 
navigation and flood studies in the Ohio River basin is in progress 
in cooperation with the United States Engineer Office. 

Forest Service.-r-A study of the stream flow in the Angeles Na- 
tional Forest, in southern Califom^ia, is in progress in cooperation 
with the Forest Service. 

City of San Francisco. — Stream gaging has been continued on 
Tuolimme River in cooperation with the city of San Francisco in 
connection with the utilization of the water to be stored in the Hetch 
Hetchy Valley as a water supply for the city. 

PUBLICATIONS. 

The publications of the year prepared by the water-resources 
branch comprised 24 reports and 9 separate chapters. Titles and 
brief summaries of these publications are given on pages 31-36. At 
the close of the year 24 other reports were in press and 8 manuscripts 
were awaiting editorial work. 

GENERAL SUMMARY* 

In the investigation of surface waters the water-resources branch 
has maintained gaging stations for measuring the discharge of 
streams in 39 States and in Hawaii and Alaska. It is, however, only 
through extensive cooperation with States and other Federal organi- 
zations that the relatively large amount cff work now in progress can 
be carried on. Twenty-four cooperating States (including Hawaii) 
have contributed more than $115,000 for work in those States, and 
the Indian Office, Engineer Office, Reclamation Servioa, and Forest 
Service have also cooperated largely in the study of the flow of par- 
ticular rivers. The cooperating States include, besides many of the 
Northern and Eastern States, all the States in« the Great Basin and 
on the Pacific slope and nearly all those in the Rocky Mountain and 
western Gulf groups, where water is necessary for agriculture by 
irrigation. 
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Investigations of ground water have been made in 17 States (in- 
cluding Alaska), but the lack of funds prevents the comprehensive 
study of the occurrence, quantity, and quality that is commensurate 
with the importance of the subject. Several water-supply papers 
containing the results oi ground-water investigations are published 
each year. ' 

Many investigations of the present and probable future use of 
both surf ace and ground waters have been made in connection with 
the classification of the public lands, with special reference to their 
use for power under permit or for agriculture imder the enlarged- 
homestead, desert-land, or Carey acts. The results of such investi- 
gations are generally incorporated in unpublished special reports to 
the Commissioner of the General Land Office and to the Secretary 
of the Interior. 

nmSION OP SURFACE WATERS. 
OBGAVIZATZOH. 

The work of the division of surface waters consists primarily of 
the measurement of the flow of rivers but includes also special inves- 
tigations of conditions affecting stream flow and utilization of the 
streams. In carrying on the work the United States is divided into 
16 districts, including Hawaii. One of these districts (Texas) was 
established during the year, having been formed by dividing the 
South Atlantic district. The following list gives the districts, 
names of district engineers, and location of offices: 

New England: C. H. Pierce, Customhouse, Boston, Mass. 

New York: C. C. Covert, Federal Building, Albany, N. Y. 

Middle Atlantic : G. C. Stevens, Washington, D. C. 

South Atlantic and eastern Gulf: W. E. Hall, Federal Building, Atlanta, Ga. 

Texas: G. A. Gray. Old Post Office Building, Austin, Tex. 

Ohio Valley : A. H. Horton, Federal Building, Newport, Ky.* 

Upper Mississippi River : W. G. Hoyt, Capitol Building, Madison, Wis. ; sub- 
office. Old Capitol Building, St. Paul. Minn. 

Upper Missouri: W. A. Lamb, Montana National Bank Building, Helena, 
Mont 

Rocky Mountain : Robert Follansbee, New Post Office Building, Denver, Colo. 

Great Basin : E. A. Porter (to February 29), C. C. Jacob (after February 29), 
Federal Building, Salt Lake City, Utah. 

Idaho: G. C. Baldwin, Idaho Building, Boise, Idaho. 

Oregon: F. F. Henshaw, Ck)uch Building, Portland, Oreg. 

Washington: G. L. Parker, Federal Building, Tacoma, Wash. 

California: H. D. McGlashan, Customhouse, San Francisco, Cal. ; subofflce. 
Federal Building, Los *Angeles, Cal. 

Arizona: C. C Jacob (to February 29), M. D. Anderson, acting (after 
February 29), Fleming Building, Phoenix, Ariz. 

Hawaii: G. K. Larrison, Kapiolanl Building, Honolulu. 

1 Office temporarily closed during the year; work conducted from Washington office. 
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Field investigations incident to the vork are made from the district 
offices, where the results are sufficiently analyzed to insure their 
accuracy and completeness. At selected places, known as gaging sta- 
tions, measurements of discharge are made and other data are col- 
lected from which the daily flow of the streams is computed. At the 
end of the year 1,302 gaging stations were maintained, including 100 
in Hawaii and 9 in Alaska. During the year 384 stations were dis- 
continued and 327 stations established. In addition, records ready for 
publication were received for about 150 stations from other Grovem- 
ment bureaus and private persons. During the year 8,271 measure- 
ments of discharge were made. Many of the stations are maintained 
in cooperation with other Federal bureaus. State organizations, or 
private persons. 

Gaging stations and cooperating parties for the year ended June SO, 1916. 



State. 



I 






Alabama.... 

Arltona 

California.... 

Colorado 

Connecticut. 

Georgia 

Idaho 

Illinois 



Iowa. 

Kentucky 

Maine 

Maryland 

Massachusetts... 

Mi ch ig an 

Minnesota 

Montana 

Nevada 

New Hampshire. 

New Jersey 

New Mexico 

New York 

North Carolina.. 
North Dakota... 

Ohio 

Oklahoma 

Oregon 

Rhode Island 

South Carolina.. 
South Dakota. . . 

Tennessee 

Texas , 

Utah 

Vermont 

Virginia 

Washington 

WestVfrginia... 

Wisconsin 

Wyoming 

Hawaii , 



16 



11 



65 



94 



05 



56 



31 



17 



23 



17 



26 



100 



12 



60 



37 



802 



28 412 



341 



1,283 327 



384 



7,307 



15 



148 
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Results of field data collected from the district offices are trans- 
mitted to the Washington office, where they are reviewed in the 
computing section and prepared for publication. This review in- 
sures accuracy in the data and brings the results from different 
parts of the country to a uniform standard. Regular field inspec- 
tions are made, and through annual conferences of the engineers the 
work in the several districts is standardized. 

PUBLICATZOKB. 

For convenience and uniformity in publication the United States 
has been divided into 12 primary drainage basins, as shown in the 
following table, and the results of stream measurements are pub- 
lished annually in a series of progress reports that correspond to 
these 12 divisions. Prior to 1914 the records for each diviaon were 
contained in a single water-supply paper; since 1914 the reports for 
the twelfth division have been published as three separate papers. 

In 1913 a seasonal or climatic year — October 1 to September 30 — 
was adopted for the presentation of reports on regions west of the 
Rocky Mountains and on the upper Mississippi and Ohio rivers; in 
1914 the use of the. climatic year was extended to all districts. 

Numberg of toater-iupply papers containing reaiUta of stream measurements, 

1910-J515, 



Pvt. 



Area. 



1910 



1911 



1912 



1913 



1914 



1915 



I 

n 
m 

IV 
V 
VI 

vn 
vm 

IX 
X 
XI 

xn 



North AUantIc 

Sooth Atlantic and eastern Oulf of Mexico. 

Ohio River 

St. Lawrence River and Great Lalces 

Hndaoo Bay and upper Mississippi River. . 
Missouri River. 



Lower Mississippi River 

Western QoUoiMexico 

Colorado River 

Great Basin 

California. 

North Pacific 

Paciflo basins in Washington and upper Colum- 
bfci River 

Snake River basin. 

Lower Columbia River and Paciflo basins in 
Oregon 



281 
282 



284 

286 



287 



290 
291 
292 



301 
802 
803 
304 
306 
806 
307 
308 
309 
310 
311 
312 



321 
322 
323 
324 
326 
326 
327 
328 
329 
330 



332-A 
332-B 

332-C 



361 
362 
363 
364 
366 
356 
857 
368 
369 
360 
861 
362 

362-A 
362-B 

362-C 



381 



384 



387 
388 
389 
390 
391 



392 



394 



401 
402 
408 
404 
406 
406 
407 
406 
400 
410 
411 



412 
413 



414 



In addition to the regular progress reports, special reports on 
various hydraulic subjects have been completed for publication dur- 
ing the year, as is indicated in the list on pages 31-36. 



DIVISION OF GROUND WATERS. 



SCOPE OF WOBX. 



The function of the division of ground waters is to make a sur- 
vey of the waters that occur below the surface of the ground with 
reference to their utilization. Because of the great interest through- 
out the West in irrigation with ground water and the prospects for 
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c(msiderable developments of this kind, most of the work has been 
done in the arid and semiarid States and with special reference to 
irrigation. 

During the year 41 investigations of ground water or quality of 
water (including the reports in press) were in progress, covering 
areas in Alaska, Arizona, Arkansas, California, Connecticut, Florida, 
(Georgia, Mississippi, Montana, Nebraska, Nevada, New Mexico, 
Ohio, South Dakota, Texas, Wisconsin, Wyoming, and the United 
States naval station in Cuba. Of these investigations 8 were con- 
ducted in cooperation with the geologic branch of this Survey, 6 
were made for and in part paid for by other branches of the Federal 
Government, including the Navy Department, the War Department, 
the Department of Justice, and the Office of Indian Affairs, and 20 
were made in cooperation with State organizations, including 2 
.geological and natural history surveys, 2 departments of engineer- 
ing, 2 experiment stations, 1 agricultural college, and 1 board of 
health. 

A paper entitled " The divining rod, a history of water witching, 
with a bibliography," was prepared by A. J. EUis and is to be pub- 
lished as Water-Supply Paper 416. 

A bibliography and index of ground-water papers published by 
the United States (Jeological Survey was begun by O. E. Meinzer. 
Plans have also been made for a comprehensive manual on ground 
water. 

The chemical investigations, which are under the supervision of 
R. B. Dole, cover both surface and ground waters. Some progress 
was made during the year in the preparation of a report on the 
chemical composition of the surface waters of the United States by 
Mr. Dole, assisted by A. A. Chambers. The chapter on the produc- 
tion of mineral waters for the annual volume Mineral Resources of 
the United States was prepared by Mr. Dole. 

Maps and manuscripts for geologic folios were reviewed so far 
as they relate to ground water. 

WOBX BT STATES. 

Alaska. — ^Through cooperation with the division of Alaskan min- 
eral resources an investigation of the mineral springs in Alaska was 
made by G. A. Waring, and samples of water were also collected by 
him from Yukon River. The analytical work was done by R B. 
Dole, A. A. Chambers, and S. C. Dinsmore. A report based cm this 
investigation by Mr. Waring, with a chapter on the quality of 
waters by Messrs. Dole and Chambers, has been completed and will 
be published as Water-Supply Paper 418. 

Arizona. — The report on the Navajo country, a geographic and 
hydrographic reconnaissance of parts of Arizona, New Mexico, and 
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Utah, by H. E. Gregory, is in press as Water-Supply Paper 880. A 
brief report on ground water in. an area west of Little Colorado 
River is being prepared by Prof. Gregory. Both reports are based 
on investigations made in previous years through financial coopera- 
tion by the Office of Indian Affairs. 

The report on ground water in Paradise Valley, by O. E. Meinzer 
and A. J. Ellis, was published as Water-Supply Paper 375-B. 

A report on an investigation made in the fall of 1914 of the 
ground-water conditions in the San Carlos Reservation was com- 
pleted by A. T. Schwennesen. This investigation was made in order 
to advise the Office of Indian Affairs with respect to sinking test 
wells to develop artesian supplies for irrigation. The report was 
transmitted in manuscript to the Indian Office. 

An investigation of the artesian and other ground-water condi- 
tions in San Simon Valley, Ariz, and N. Mex., was begun in De- 
cember, 1913, and several series of measurements of discharge and 
pressure of the artesian wells have been made since that date. In 
the summer of 1915 A. T. Schwennesen made a systematic ground- 
water survey of this valley and of the San Bernardino Valley, Ariz., 
which lies farther south. A preliminary report on the San Simon 
Valley is now in preparation. A comprehensive report on both 
valleys and of the Gila Valley from San Simon Valley to San Carlos 
is also being prepared by Mr. Schwennesen. 

Through cooperation with the Arizona Agricultural Experiment 
Station the water analyses in connection with the Paradise Valley, 
San Carlos, and San Simon investigations were made by A. E. Vin- 
son, of the Experiment Station staff. 

Arkconaas. — ^The report on the geology and ground waters of north- 
eastern Arkansas, by L. W. Stephenson and A. F. Crider, with a dis- 
cussion of the chemical character of the waters, by R. B. Dole, was 
published as Water-Supply Paper 399. This report was prepared 
in previous years in cooperation with the section of Coastal Plain 
investigations of the geologic branch. 

Calif orma. — ^The final report on ground water in San Joaquin 
Valley, CaL, by W. C. Mendenhall, R. B. Dole, and Herman Stabler, 
was published as Water-Supply Paper 398. 

A survey of the ground waters in the San Jacinto Valley, begun 
several years ago by W. C. Mendenhall and interrupted because of 
his duties as chief of the land-classification board, was resmned 
during the current year by G. A. Waring, and the report based on 
this survey was nearly completed. 

An investigation of tl\e ground water in the part of San Diego 
County lying west of the divide was begun by A. J. Ellis and C. H. 
Lee in September, 1914. Practically all the field work and most of 
the office work was completed by June 30, 1916. The results are to 
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be embodied in a comprehensive report on the water resources of the 
comity. The analytical work was done by S. C. Dinsmore. Financial 
cooperation was furnished by the city of San Diego. 

During the year Kirk Bryan nearly completed a report on the 
Sacramento Valley, based on a ground- water survey begun in Sq[>- 
tember, 1912. 

Some progress was made during the year by W. O. Clark in the 
groimd-water survey of the Santa Clara Valley, which was begun in 
August, 1912. The work was, however, interrupted because of an- 
other investigation that was assigned to Mr. Clark. At the request 
of the Department of Agriculture a special report was prepared by 
Mr. Clark on the ground-water supply of the Morgan Hill area, 
which lies in the Santa Clara Valley. This report is to be published 
as Water-Supply Paper 400-E. Levels were run by L. F. Biggs to 
determine the altitudes of observation wells in parts of the Santa 
Clara Valley. 

Since 1900 measurements of depths to the water level in a series 
of weUs in southern California have been made at intervals for tfie 
purpose of obtaining a record through many years of the relation 
between the contributions to the underground reservoirs in the rainy 
seasons and the withdrawals from them in the dry seasons, when 
ground water is pumped for irrigation and is withdrawn in largo 
quantities by evaporation and transpiration. As in the previous year, 
these measurements were made by F. C. Ebert. 

All the ground-water work in California is done in financial co- 
operation with the State Department of Engineering. 

In response to a request from the War Department, a brief investi- 
gation to determine the possibility of developing ground- water sup- 
plies for the garrison on Angel and Alcatraz islands, in San Fjan- 
cisco Bay, was made in September, 1915, by G. A. Waring, and a re- 
port in manuscript was transmitted to the War Department on 
October 8. 

Connecticut. — The report on ground water in the Hartford, Stam- 
ford, Salisbury, Willimantic, and Saybrook areas. Conn., by H. E. 
Gregory and A. J. Ellis, which was completed before the beginning 
of this fiscal year, was published as Water-Supply Paper 374. 

The report on ground water in the Waterbury area, by A J. 
Ellis, was published as Water-Supply Paper 397. 

Observations in connection with an investigation of the relations 
between precipitation, ground-water storage, evaporation, run-off, 
and quality of water in the Pomperaug Valley, begun in July, 1913, 
by A. J. Ellis, were continued during the year, and considerable 
work was done in compiling the results. Porosity determinations 
and various field observations were made by O. E. Meinzer in July? 
1915. Samples of well water were analyzed by S. C. Dinsmore, and 
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daily samples from Nonewaug River were tested by A, A, Chambers 
for chlorine and carbonate. 

A report on ground water in the Meriden area was practically 
completed by G. A. Waring, who had made the field survey of the 
area in the spring of 1915. Analyses of 25 samples of water were 
made by Mr. Dinsmore. 

The ground-water survey in the Southington-Granby area, in- 
cluding the vicinity of PlainviUe and covering 18 towns, which was 
begun in the fall of 1914, was continued this year by H. S. Palmer, 
and on June 30, 1916, the report on this area prepared by Mr. 
Palmer was nearly completed. Analyses of 102 samples of water 
were made by Messrs. Dinsmore and Chambers. 

All the work in Connecticut is done in cooperation with the State 
Geological and Natural History Survey under the supervision of 
H. E. Gregory. 

Floridd. — On accoimtof the pressure of other work little progress 
was made in the investigation of the quality of ground waters in 
Florida begun in a previous year by R. B. Dole. 

Examination of daily samples of sea water from Fowey Rocks 
Light, a study conducted in cooperation with the Bureau of Fisheries 
and T. W. Vaughan, of the geologic branch, for investigating certain 
phases of submarine deposition of limestone, was discontinued, and 
the results of the year's series of determinations of salinity were 
tabulated and discussed. The analyses were made by R. B. Dole, 
A. A. Chambers, C. D. Parker, and E. C. Bain. 

GeargicL — ^A special investigation of the artesian waters which 
furnish the municipal supply for the city of Savannah, Ga., was 
made in the fall of 1915 by R. B. Dole, with special reference to 
sanitary problems. A manuscript report based on this investiga- 
tion was transmitted to the city officials. 

Mississippi. — A general investigation of the groimd waters in 
Mississippi, begun in a previous year, was continued in cooperation 
with the section of Coastal Plain investigations of the geologic 
branch. (See p. 68.) The analytical work was supervised by Mr. 
Dole. 

Montana. — A comprehensive investigation of the ground waters 
in Montana was begun in August, 1915, and a general survey of about 
5,700 square miles of the Yellowstone River basin was made by A. J. 
Ellis, who is to continue the work in the ensuing year. This in- 
vestigation is carried on in cooperation with State organizations. 
The chemical analyses are made by Carl Gottschalck at the labora- 
tory of the State Board of Health and the Montana State College, 
under the supervision of W. M. Cobleigh, director of the laboratory. 
Records of wells were collected throughout the State by A. W. 
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Mahon, State engineer of Montana, in cooperation with W. A. Lamb, 
district engineer of the United States Geological Survey. 

An investigation of the artesian water in the Little Bitterroot 
Valley, with special reference to its use for irrigation, was made 
in August, 1915, by O. E. Meinzer. Through cooperation with the 
State Board of Health and the Montana State College 10 samples 
of water from the valley were analyzed by Mr. Gottschalck. A re- 
port on the results of the investigation was completed by Mr. Meinzer 
and will be published as Water-Supply Paper 400-B. 

Water-level measurements begun in 1912 in a well near Butte, in 
the Silverbow Valley, were continued during the year. 

Nehraskd. — ^In response to a request from the local irrigation as- 
sociation a brief special investigation of the ground-water suppUes 
available for irrigation in the Lodgepole Valley, in Nebraska and 
Wyoming, was made in September, 1915, by O. E. Meinzer, and a 
report on the valley was partly prepared. 

Nevada. — A preliminary report on ground water in the Big Smoky 
Valley, Nev., by O. E. Meinzer, was published as Water-Supply 
Paper 37&-D. In the spring of, 1915 additional discharge measure- 
ments of streams flowing into this valley were made by A. B. Pur- 
ton, of the division of surface waters, chiefly for the purpose of as- 
certaining more definitely the amoimt of percolation into the under- 
ground reservoir. The water-level measurements begun in 1913 were 
continued during the year. The final report on the geology and 
water resources of Big Smoky, Clayton, and Alkali Spring valleys, 
by O. E. Meinzer, was sent to the printer and will be published as 
Water-Supply Paper 423. 

An investigation of the ground-water conditions on the Truciee- 
Carson irrigation project, to determine the cause of the rise of the 
water levels in Big Soda and Little Soda lakes, was made for tiie 
Department of Justice by C. H. Lee and W. O. Clark. At the end 
of the fiscal ye^r the report on this investigation was nearly com- 
pleted. 

New Meodco. — A report on groimd water in the Animas, Playas, 
Hachita, and San Luis basins, in Grant County, N. Mex., was com- 
pleted by A. T. Schwennesen. This report is based on field work 
done in 1913. Analyses of water samples and of the water-soluble 
contents of soil samples from these basins were made by B. F. 
Hare through cooperation with the New Mexica Agricultural Experi- 
ment Station. 

The Navajo country, which was investigated by H. E. Gregory, 
and the San Simon Valley, which was investigated by A. T. Schwen- 
nesen, lie partly in New Mexico but more largely in Arizona. The 
ground-water surveys in these areas are described on pages 140-141. 
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OJiiq, — In response to a request from the citizens of Canton, Ohio, 
a brief special investigation of the ground-water supplies available 
for municipal use in that city was made in March, 1916, by Q. A. 
Waring. The results of this investigation were transmitted in manu- 
script to the Canton Chamber of Commerce. 

South Dakota. — ^A report on the artesian water in the vicinity of 
the Black Hills, S. Dak., was prepared by N. H. Darton and is to 
be published as a water-supply paper. This report is a revision of 
earlier reports on the area by Mr. Darton and includes many new 
data. 

Texas. — ^The work in Texas was done in cooperation with the sec- 
tion of Coastal Plain investigations of the geologic branch. 

A report on the ground-water supply of Lasalle and McMuUen 
counties, by Alexander Deussen and B. B. Dole, was published as 
Water-Supply Paper 375r-G. 

Work was continued on the ground-water resources of the part 
of the Texas Coastal Plain not covered by Water-Supply Paper 335, 
and two papers on this area are being prepared. 

WtsconaifL — ^A report on the ground and surface water supplies 
of Wisconsin, which was prepared in previous years in coopera- 
tion with the Wisconsin Geological and Natural History Survey, by 
Samuel Weidman and A. B. Schultz, was published by the State 
as Bulletin 35 of the State Survey. 

Wyoming. — A brief investigation of the ground waterfe available 
for irrigation in the Lodgepole Valley, which lies partly in Wyoming 
and partly in Nebraska, was made in September, 1915, by O. E. 
Meinzer, who is preparing a report on the area. 

A special investigation for the purpose of assisting the city of 
Bawlins, Wyo., in developing ground water for a public supply 
was made by C. H. Wegemann, of the geologic branch, and a report 
in manuscript was transmitted to the city officials. 

Cuba. — ^An investigation of the vicinity of Guantanamo Bay, Cuba, 
was made by O. E. Meinzer in November and December, 1915, for 
the purpose of advising the Navy Department in regard to sinking 
test wells to develop a water supply for the United States naval 
station situated on this bay. A manuscript report with geologic map 
of the reservation was transmitted to the Bureau of Yards and Docks. 

DIVISION OF WATER UTILIZATION. 

The organization of the division of water utilization has been 
continued during the year as described in previous annual reports. 
E. C. La Bue and E. C. Murphy, hydraulic engineers, have done the 
greater part of the field work involved in the examination of water- 
power withdrawals, rights of way, and Carey Act segregations. The 

62021**— 16 10 
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work of examining land for designation under the enlarged-hcme- 
stead act has been done in part by Messrs. La Bue and Murphy and 
in part by W. B. Heroy, geologist, and W. N. White, assistant classi- 
fier, in the land-classification board, who were detailed to the work 
during a part of the field season. Mr. Murphy has completed field 
examinations of the possibilities of water-power and reservoir devel- 
opment in Arizona and New Mexico, in order that lands valuable 
for such purposes may be designated in accordance with the act of 
Congress admitting Arizona and New Mexico to statehood. 

Part 8 of the report on the water powers of the Cascade Bange, 
covering the Yakima River basin, by G. L. Parker and F. B. Storey, 
was published as Water-Supply Paper 369, and Mr. La Rue's rep(^ 
on Colorado River and its utilization (Water-Supply Paper 395) 
was in press at the end of the year. Other reports containing the 
results of the work of the division of water utilization are Wata^ 
Supply Papers 376, 377, 378, and 379. Titles and brief summarieB 
of these publications are given oh page 34. 

LAND-CLASSIFICATION BOABD. 
ORGANIZATION. 

The plan of organization of the land-classification board has 
not changed during the present year, remaining essentially as indi- 
cated in t)^e last annual report. Such changes as have taken place 
are minor and are closely related to changes in personnel due to 
resignations or transfers. M. W. Ball, in charge of the oil sec- 
tion of the mineral division and the General Land Office coopera- 
tion, resigned at the end of March for transfer to the Bureau of 
Mines. After this resignation A. R. Schultz, geologist, was 
placed in charge of the division of mineral classification and £. H. 
Finch was made vice chairman of the phosphate section. Mr. 
Schultz will continue as chairman of the metalliferous section and 
W. B. Emery, vice-chairman, will act, under the direction of Mr. 
Schultz, as chairman of the oil section. The organization at the 
close of the year in outline is as follows: 

W. C. Mendenhall, chief. 

Elsie Patterson, secretary. 

Division of mineral classification: A. R. Schultz, In charge of division. Coal 
section, G. H. Ashley, chairman ; E. R. Lloyd, vice chairman. OU section* W. B. 
Emery, vice chairman. Phosphate section, fi. EL Finch, vice chairman. Metal- 
liferous section, A. R. Schultz, chairman. 

Division of hydrographic classification : Section of utilization, Herman Stab- 
ler, chairman. Section of classification, W. B. Heroy, chairman. 

H. E. Grosbach and H. D. Padgett resigned during the year from 
the division of hydrographic classification, and B. M. Davis and 
C. E. Nordeen were added to the staff. Howard Clark, topographic 
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engineer, was transferred to the land-classification board to assist the 
coal section as computer and draftsman. 

The permanent force of the board at the close of the year included 
6 geologists, 8 engineers, 18 clerks, ^ draftsmen, and 2 messengers, 
a total of 37 persons. 

FUNDS. 

Because of the reduction in the appropriation made for geologic 
work and the resulting necessity for curtailment of operations the 
allotments to the board for the year were reduced slightly below 
those of the preceding year. These allotments amoimted for the 
year 1916 to $57,120 and were distributed among the general appro- 
priations as follows: 

Geologic surveys $29,720 

Topographic surveys 11,500 

Gaging streams ^ 11,000 « 

Salaries of scientific assistants and skilled laborer 4,900 

57,120 
SUMMARY OP WORK OF CLASSIFICATION. 

As set forth elsewhere, 3,018,442 acres of lands were classified as 
to their opal character. Of this amount 2,217,579 acres were classi- 
fied as noncoal land and 800,863 as coal land. Coal-land with- 
drawals during the year amounted to 637,274 acres, and coal-land 
restorations to 2,945,594 acres. The area withdrawn for classifica- 
tion as to coal at the close of the year was 45,935,954 acres. 

The general activity in the oil industry during the year has been 
reflected in a measure in the classification of lands as to oil. The 
Survey geologists have been alert to the possibility of the existence 
of favorable structure in the Western States and to the association 
of suitable reservoirs and sources of oil with such structure. The 
results of their research have been reflected in the areas reserved 
because of their possible oil content. New withdrawals amounting to 
1,001,300 acres were made during the year, and areas aggregating 
154,558 acres were restored because examination determined that the 
lands were not favorable for the accumulation (rf oil. The result of 
the year's work, therefore, has been an increase of the airea of oil 
reserves from 4,774,418 to 5,621,160 acres. 

The classification of 1,466,471 acres of land in Colorado, Wyoming, 
and Utah as mineral land because they contain shales from which, 
it is believed, great quantities of petroleum and by-products may be 
distilled is a matter of much more than passing interest. 

Pho^hate reserves were decreased during the year. The with- 
drawals amounted to only 45,669 acres, while the restorations in- 
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eluded 199,567 acres. The result was a decrease of phosphate re- 
serves from 2,660^76 to 2,506,478 acres. 

There has been marked activity recently in the designation of 
lands for entry in homesteads of 320 acres under the enlarged-home- 
stead acts. During the year the Secretary, on the reoommoidatioD 
of the Geological Survey, designated 27,254,442 acres of land as non- 
irrigable under this act At the same time the designations of 
237,805 acres, which were found to have been erroneously designated, 
were canceled, the result being a net increase in this classification of 
lands of a little more than 27,000,000 acres during the year. At the 
end of the year 262,612,817 acres had been classified in this manner 
as being not susceptible of irrigation. The number of petiticms 
received for such designation during the year was 14,913, of whidi 
11,202 were acted upon; 7,038 were awaiting action at the end of 
the year. 

Withdrawals for power-site purposes aggregated 150,646 acres, 
and restorations of lands previously withdrawn but found to be 
without value for power amounted to 26,099 acres. The increase of 
outstanding withdrawals from 2,228,105 to 2,352,652 acres was the 
net result of these actions. 

During the year areas amoimting to 11,327 acres were withdrawn 
as public-water reserves and 708 acres were eliminated from such 
reserves. The net increase in lands withdrawn as public watering 
places was from 182,653 to 193,272 acres. 

CORBESPONDENCE. 

During the year 27,468 letters were referred to the land-classifica- 
tion board, an increase of about 43 per cent over the preceding year. 
In addition, some 4,500 copies of correspondence fnmi various 
bureaus were sent to the board for its information and files; this 
material is largely made up of copies of Greneral Land Office letters 
to registers and receivers of local land offices, of reports made by 
agents of the General Land Office, and of copies of departmental 
decisions. 

Li the same period 16,135 letters, reports, acknowledgments, and 
notifications were prepared in the board. This is a decrease fnun 
last year of about 12 per cent; the total number of 16,135 includes 
1,073 postal cards, less than one-fourth of the number sent out during 
the preceding year, and this reduction in postals accounts for the de- 
crease in outgoing mail. 

For the working days of the year these figures show a daily aver- 
age of about 90 for the incoming and 53 for the outgoing mail 

The problem of so filings correspondence as to make it more accessi- 
ble and convenient for reference has received careful attention, and 
material progress has been made in putting into effect advantageous 



Digitized by 



Google 



LAND-CLASSIFICATION BOARD. , 149 

modifications of the general filing system. Essentially, two files are 
now kept One is a file of " cases," including mainly applications for 
entry or use of specific areas of public land, arranged by States and 
then serially under appropriate minor subdivisions. Cases of various 
types heretofore filed separately have been incorporated into the one 
graeral case file, and many bound sets have been separated into indi- 
vidual cases. The result of these changes, so far as they have been 
effected, is a material increase in convenience of use at the expense of 
a moderate increase in space requirements. The other file now kept in 
the board contains general correspondence and material that can not 
be reduced to cases. It is proposed to revise the subject system on 
which this file is based and to bring together all related correspond- 
ence, but a practicable plan of revision has not yet been adopted. 

PUBLICATIONS. 

A bulletin entitled " Petroleum withdrawals and restorations affect- 
ing the public domain " was prepared by M. W. Ball and Miss L. W. 
Stockbridge in 1914-15 and submitted for publication as Bulletin 
623. This bulletin has been printed and was made available to the 
public in Jime. It gives true copies of all petroleum withdrawals and 
restorations, contains chapters on the purpose and history of. with- 
drawals, oil-land law, and orders and correspondence, and is illus- 
trated by nine State maps showing all lands included in withdrawals 
on January 15, 1916. Additional withdrawals and restorations have 
been made in some oi the States since that date. These and future 
similar actions it is planned to make available to the public by the 
issue of revised reprints or appendixes to this bulletin. 

COOPERATION WITH THE GENERAL LAND OFTICB. 

The cooperation between the General Land Office and the Greologi- 
cal Survey, by which the Survey's information on the mineral and 
power value of lands sought imder the public-land laws is made 
available to the department through the General Land Office, was 
continued during the fiscal year along the same lines as in 1914-15. 
The Survey received during the year 6,067 requests from the General 
Land Office for information as to the mineral character or the rela- 
tion to water supply of public lands sought and furnished informa- 
tion in 6,396 cases. It also received for consideration 1,610 reports of 
field examinations by the General Land Office and acted on 1,461 re- 
ports of this character. 

During a part of the fiscal year 1913-14 cooperation with the 
General Land Office was partly suspended because the staff and allot- 
ments of the board were insufficient to keep the work current. As a 
consequence of the suspension cases awaiting action in the Survey 
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.were nearly all disposed of by the beginning of the fiscal year 
1914r-15, and cooperation was resumed in part soon thereafter. At 
the opening of the fiscal year 1915-16 there were pending more thin 
2,100 cases involving the mineral character of lands. The number 
of mineral cases handled during the fiscal year is slightly greater 
than those received, so that the pending cases at the end of the 
year are fewer than at the beginning. The cases received involving 
both mineral character and water resources essentially balance the 
number answered, so that the pending cases of this class at the end 
of the fiscal year are approximately the same in number as at the 
beginning. The total number of cases covered by the cooperative 
agreement with the Greneral Land Office pending at the end of the 
year is 2,065, somewhat less than the number pending at the b^in- 
ning of the year. Of the pending cases 289 are concerned only with 
the mineral character of the land, 50 only with the water resources, 
nnd 1,726 with both mineral character and water resources. 

During the year numerous applications for classification of lands 
included in withdrawals were received. A number of requests were 
sent to the Survey for the reclassification of lands as to mineral or 
power-site possibilities, and a large number of applications of other 
types were referred for consideration and report These are con- 
sidered in more detail under hydrographic and mineral classifications. 

The following table shows the year's record in the several classes 
of cooperative cases, including those discussed above and including 
also requests for the designation of lands imder the enlarged-home- 
stead act and other miscellaneous cases. With the passage of the 
preference-right act (38 Stat., 1163) and the consequent tendency to 
file enlarged-homestead petitions in the local land offices instead of 
in the Geological Survey, work of this type has come to resemble 
more closely in the manner in which it is handled the other cooper- 
ative work between the two bureaus. During the year 14,913 cases 
of this class were received ; 3,327 were pending at the beginning of 
the year, 11,202 were disposed of during the year, and 7,038 were 
awaiting action at its end. 

General summary of cooperative cases, fiscal year 1915-16. 



Class. 


Pending 


Received. 


Disposed 
of. 


Pending 

June 80, 

1916. 


Gate or 
ks. 


Mineral character only: 

General Land OflSce reguests tor Information.... 
Genwal Land Office flflid sprvinfl rftport^ 


180 

156 

1 

4 




246 

1,004 

7 

25 
19 
58 


335 

f 961 

7 

15 

19 

56 


90 

199 

1 

14 

3 


+ » 


Applications tor reclassification as to coal 

AivDllcatiana tor classification as to coal 



> 10 


Annlicatlons for classification as to oil ..«..- t .. . 




- 3 








341 


1,36© 


1,388 


807 


♦ »i 
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€leneral summary of cooperative oases, fiscal year 1915-16 — Gontinned. 



Class. 



Pending 

Julyl, 

1915. 



Received. 



Disposed 
of: 



Pending 

June 30, 

1916. 



Gain or 
loss. 



^Tater lesoujceo only: 

General Land Oflloe requests for information 

General Land OfBce field service reports 

Cases in national forests 

Applications for reclassiflcatkm as to water re- 
sources.. 

Applications for rigbts of way 

Lots under Carey Act , 

Petitions under enlarged-homestead acts , 

pesert-land proofs under irrigation projects 

ICIneral character and water resources: 

General Land OfBce, requests for information.. . 

General Land OfBce, field service reports 

General Land Office requests for information as 
to water resources, accompanied by field serv- 
ice reports as to mineral character 

Indian OfBce requests for information 

Grand total 



21 
18 
6 

11 

105 

1 

3,327 

90 



3,579 



1,699 
76 



1,866 
5,786 



49 
3» 
32 

70 

343 

8 

14,913 

98 



40 
34 
37 

60 

350 

8 

11,202 

137 



15,649 



5,600 
397 



173 
75 



11,877 



5,834 
279 



187 
65 



6,245 
23,076 



7,251 



1,465 
194 



- 9 

- 2 
+ 6 

- 1 

+ 7 


-3,ni 



-3,672 



+ 234 
— 118 



+ 14 
- 10 



MINERAL CLASSIFICATION. 



GOAL. 



Regulations. — ^The regulations governing the classification and 
valuation of coal lands approved by .Secretary Fisher February 20, 
1913,* have continued in force during tne fiscal year in the same 
form as at the end of 1914 and 1915. The only change that has 
been made in the regulations since their adoption occurs in the last 
part of paragraph 2, which was revoked by a decision of Secretary 
Lane on February 16, 1915 (43 L. D., 520), the department holding 
that legally classification of coal land must be made by quarter 
quarter sections and surveyed lots and not by minor subdivisions of 
2i or 10 acres. 

In the comparatively short time that these regulations have been 
in force they have proved the soundness of the principles under- 
Ijring them. Although not materially affecting the classification and 
valuation of the lignite-bearing lands, as accomplished under the 
old procedure, the new regulations have furnished a more rational 
basis for the classification and valuation of the lands containing coal 
of higher grade. Certain modifications may become necessary as 
knowledge of the chemistry of coal is increased and as further sta- 
tistics are collected bearing on the cost of mining and other factors 
affecting the v^lue of coal lands. The regulations as they now stand 
furnish what is believed to be a souimI and reasonable standard for 
the classificaticm and valuation of land underlain by coal of any 
quality or thickness. 

^U. 8. Oeol. Sunrey Ball. 537, pp. 96, 97. 1913 ; Land Dec., toI. 41, pp. 528-530, 1913. 
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Withdrawals and restorations. — The total area of doal-land with- 
drawals made during the fiscal year was 637^74 acres. These with- 
drawals for the most part affect lands in Colorado and New Mexico 
which had been previously classified as coal land at the minimmn 
price but which are now known to be much more valuable. Coal 
lands not hitherto known have been discovered in Utah and Montana 
and have been withdrawn by Executive order until detailed exami- 
nation can be made. Like other recent years, the fiscal year 1915-16 
has shown a substantial decrease in the area of land included in out- 
standing withdrawals of coal lands, because, although over 600,000 
acres of land has been withdrawn during the year, a much larger 
area has been classified and restored. Restorations have been made 
as rapidly as field work and classifications have been completed, and 
the restorations thus effected during the year exceed the withdrawak 
by over 2,300,000 acres. 

Coal witMrawaU and restorations, fiscal year 1915-16, in acres. 



state. 



With- 
drawals 

out- 
standing 
Julyl, 
1915. 



With- 
drawals, 
1915-16. 



Restora- 
tions, 
1915-16. 



Wltli- 
disvAb 

oat- 
standing 
June III 

1916. 



Arizona , 

California 

Colorado 

Idaho 

Montana 

Nevada , 

New Mexico- 
North Dakota 

Oregon 

Utah 

Washington.. 
Wyoming 



118,718 

17,643 

4,609,566 

338,452 

13,999,115 

83,833 

5,423,655 

15,202,068 

26,561 

5,696,616 

847,892 

2,880,155 



17,305 



230,301 
'34i,'8S9 



4,122 
'2,697,'699 



47,779 



65,784 
344,726 

22,200 

317,665 

637 

102,761 



48,244,274 



637,274 



2,945,594 



118,718 

17,6a 

4,622,7« 

30,481 

83, 8S 

14,8S7,Sa 

4,30 

5,496,730 

847, aS5 

2,777,3M 



45,9S5,9SI 



Classifications. — ^Examinations made for coal-land classification 
during the year have resulted in eliminating from withdrawal a 
large area of noncoal land in Montana and smaller areas in other 
States, thus continuing the policy of examining and eliminating from 
withdrawal as rapidly as possible areas of doubtful coal value. 

During the fiscal year more than 800,000 acres have been classified 
as coal land and more than 2,200,000 acres as noncoal land, a total 
classification of 3,018,442 acres. This is considerably in advance of 
the results of the previous year but far below those attained annually 
prior to that time. The decrease in classified areas within the last 
two years is due partly to the elimination of the larger noncoal areas 
trom withdrawal and the consequent restriction of field examinations 
to a detailed study of known coal fields and partly to a decrease in 
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allotments for ooal-land examination on account of increased de- 
mands for the examination of other mineral deposits. 

In the first of the following tables the classifications made during 
the year are summarized by States. In the same table the classifica- 
tions are divided into two groups — reclassifications, which constitute 
a revision of previous classifications, and new classifications^ which 
comprise the classification of withdrawn areas or areas not previ- 
ously considered. The sum of these two groups is the total classi- 
fication. The net increase or decrease in total areas classified in any 
given State, as shown in the last two columns, is not in every case 
obtained directly from the other columns of the table. The figures in 
these two columns involve and are affected by the withdrawal of 
17,305 acres in Colorado and 248,994 acres in New Mexico, previously 
classified as coal land, and of 76,475 acres in New Mexico and 21,439 
acres in Utah, previously classified as noncoal land. 

Landi dasnfied a$ coal and noncoal land during fiscal year 191S-16, in aeret. 





Total classification. 


Redassiflcation. 


New dassiflca- 
tion. 


Net increase or decrease 
in areas dassifled. 


state. 


Coal. 


Noncoal. 


Total. 


noncoal, 
now coal. 


Previous 
coal, now 
noncoal. 


Coal. 


Noncoal. 


Coal. 


NoncoaL . 


Colorado. 


722 
713,478 
4,164 
74,992 
2,243 
2,585 
279 


3,720 
1,426,798 
69,979 
209,654 
17,607 
2,349 

637 
100,561 


4,442 

2,140,276 

64 143 

344,646 

19,850 

4,934 

336,553 

637 

102,961 






722 

679,634 

1,805 

74,992 

2,243 


3,720 

1,418,065 

54,979 

389,664 

17,607 


- 16,583 
+704,745 
-249,830 
+ 74,992 

+ 199 


+ 8,720 
+1,392,954 
+ 18,856 
+ 209,654 
+ 17,g7 


Montana 

New Mexico.... 
North Dakota. . 


33,844 
2,359 


8,733 
5,000 


Soath Dakota. ! 






2,585 


2,349 
80 


Utah 


279 


336,194 

637 

100,361 


+ 314,836 
+ 637 
+ 100.561 


Washini^ton 




Wyoming 


2,400 




200 


2,400 


+ 2,200 






800,863 


2,217,579 


3,018,442 


38,788 


16,362 


762,075 


2,201,217 


+518,202 


+2,080,8n 



Classifications of coal and noncoal land, June SO, 1916, in acres. 



State. 


Clasdflcation outfltand- 
ing July 1, 1915. 


Net result of classifl- 
caUon, 1915-16. 


ClassiflcaUan oatstandhig June 30. 
1916. 




Coal. 


Nonooal. 


Coal. 


Nonooal. 


Coal. 


Noncoal. 


Total. 


Arizona. 




2 

8 
2 
8 
5 

: 2 

B 
B 

1 
B 

« 
B 

1 

r _ B 






8 

8 
2 
8 
5 
6 
8 
3 
S 
6 
6 

1 




48,402 
130,753 
237 222 

7,999,088 
27^140,3n 
8308 
4,282 317 
5,366,960 
1^079,219 


Ar)r^runii 


60,715 

8,720 

3,365,147 

2 113 

4,865,390 

5,880 

978,044 

14,921 
249,887 

1,006,464 
148,940 

7,621.125 






60,715 

8,720 

3.3485M 

5,560,135 

5 880 

728,214 

2,174,635 

17 164 

250,123 

1,006,663 

148,940 

7,623,325 


^4i]|ft>mfii 






Colorado 


- 16,583 


+ 3,720 


Tditho 


Montana 


+704,746 


+1,392,964 


Nevada 


NewMexk» 

North DakoU.... 
Oregon 


-249,830 
+ 74,992 
+ 2,243 
+ 236 
+ 199 


- 18,855 
+ 289,654 
+ 17,607 
'236 
+ 314,835 
+ 637 
+ 100.561 


Soath DakoU.... 
Utah 


Washington 

Wyoming 


+ 2,200 




20,476,969 


71,521,903 


518,202 


2,080,877 


20,996,191 


73,002,780 


94,697,971 
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Area and valuation of coal lands June SO, 1916. 







Coal land ftDjpraiaed, 


Net 

result of 


Total 
appcaised 
coal land 
outstand- 

tns 

June 30, 

1916. 


Total Talt»- 
tion of ap- 
praised ooal 
land out- 
standing 
Jane36,lll6w 




Stettt. 




Coal land 
raduBi. 
fled as 
ncoooal 

land 

and 
rewitb- 
drawn. 


ATwaga 

valoa 
per acta. 


ArVmmff. 


item. 

5.880 
960,002 

4,672 

M9,8S7 

1,048,32 

7,466^256 


ilerw. 


AtTtB, 


Acta. 


Acra. 

60, ns 

7720 

2,863,585 

2,113 

5,445,502 

6^880 

no, 262 

2,174,636 

^915 

250,123 

l,0tt,542 

740 

7,448,456 


$1,473,762 

58^066 

186,158,446 

61 824 

128,849,832 

117,600 

16,302,834 

35,565,775 

1^451 

2,758,587 

44,081,940 

16,000 

385,444,8^ 


S24.20 


r>iifon«ffk 








75.79 


CokcMla 


722 




+ 722 


65l00 


T4^ho 




M.50 


Ifmtftim 


713,478 


8,733 


+704,746 


23.60 


Nffvwla 


70-t^ 


NewMexko 


4,164 
74,902 
^243 

279 


253,994 


-249,830 
+ 74,992 

:^^ 

+ 199 


22.90 


North D«kote 


i&ao 


Oncm ... 




17.70 


BoaUi Dakota 


^3g 


ILOO 
42.00 


Wftrbh>rV?n 


2L6D 


W7mn*"e 


a, 400 


200 


+ 2,200 


51.70 








19,489,771 


800,863 


265,356 


+535,507 


20,025,278 


801,523,993 


40LO0 



Applications for classification and reclassification. — ^During the 
fiscal year the Survey received 25 applications for the classification 
of withdrawn lands either as coal or noncoal land and 7 applications 
for the revision of outstanding coal and noncoal classifications. 
Only 3 of these applications for classification of withdrawn areas 
were approved, 2 for coal and 1 for noncoal land; 12 were disap- 
proved, and 14 have been held pending, most of them for detailed 
field examination. Eight applications relating to withdrawn areas 
regarding which the Survey has no detailed data were rejected 
because the evidence submitted by the applicants to show that the 
land is noncoal land was of little value and could not be made the 
basis of a noncoal classification. Four applications for classifica- 
tion as coal land were also rejected. Three requests for reclassifica- 
tion have been granted, one coal and two noncoal, and four rejected, 
one coal and three noncoal. Some of the requests for reclassification 
as noncoal land have related to areas of flat-lying beds where, be- 
cause no coal is exposed on or near the land, claimants have been 
unwilling to accept the coal classification. 

on:.. 

Withdrawals and restorations. — ^The examination and withdrawal 
of the public lands with reference to their prospective value for 
deposits of petroleum and natural gas was continued during the year 
in California, Wyoming, Montana, North Dakota, and Louisiana. 
The examinations were made for the purpose of reducing the out- 
standing oil withdrawals in so far as the. data indicated that the 
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withdrawn lands were not valuable for oil and of adding new areas 
to the oil reserves wherever the data indicated the presence of oil. 
These examinations resulted in eliminating from withdrawal 154,558 
acres of nonoil land and added to the withdrawals 1,001,300 acres 
of prospective oil land, a net increase of 846,742 acres for the year. 

In California more than 150,000 acres in the Salinas Valley, prin- 
cipally in Monterey County but in part in San Luis Obispo County, 
was restored to entry, field examination by the Survey having shown 
these lands to be barren of oil. Field work in Salinas Valley also re- 
sulted in the withdrawal of a little more than 12,000 acres of land in 
Monterey County believed to be favorable for oil accumulation. A 
restoration of about 5,000 acres on the border of the reserve in San 
Benito County was made to permit the issuance of title in certain cinses 
referred to the Survey from, the General Land Office. . 

In Wyoming an area less than 500 acres in extent in Hot Springs 
CJounty was restored to entry during the year, and about 211,000 acres 
was included in withdrawals. Approximately 60,000 acres of land 
on the east side of the Bighorn Basin, for the most part lying in Big 
Horn County but embracing also smaller areas in Washakie and Hot 
Springs counties, has been withdrawn on the basis of detailed field 
examination and office work. The discovery of oil in the fall of 1915 
near the Wyoming-Montana line made it advisable to withdraw cer- 
tain areas in the northern part of the Bighorn Basin previously 
known to the Survey but not included in an oil withdrawal. The area 
so withdrawn lies in Big Horn and Park counties and embraces nearly 
81,000 acres. A careful consideration of information collected by the 
Survey during a former season's field work resulted in the with- 
drawal of about 120,000 acres of prospective oil land along the Rock 
Springs dome, in Sweetwater County, Wyo. 

The keen interest manifested in the possible occurrence of oil in 
Montana after the discovery of oil near the Montana- Wyoming State 
line caused the Survey to recommend the withdrawal of all areas of 
favorable structure known in this part of the State, in continuance 
of the departmental policy of holding prospective oil lands until ap- 
propriate legislation for their disposition can be enacted. The with- 
drawn lands in this part of Montana may be geographically sepa- 
rated into two general divisions — ^the south-central Montana area, 
embracing nearly 362,000 acres in Musselshell, Meagher, Park, Sweet- 
grass, Stillwater, and Carbon counties, and the eastern Montana area, 
covering about 280,000 acres in Dawson and Custer counties. 

The favorable territory extends southwestward from eastern Mon- 
tana into North Dakota, and approximately 85,000 acres of land in 
Billings and Bowman counties in this State hafi accordingly been 
withdrawn. 
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In northwestern Louisiana slightly more than 52,000 acres of land 
has been withdrawn. This withdrawal covers vacant public lands 
and unsurveyed lake areas, title to which is at the present time await- 
ing determination. 

OU toithdratcaU and restorations, fiscal year 1915-16. 



State. 



Withdrawals 
outstanding 
July 1, m5. 



Withdrawals 
1915-16. 



Restoratioos 
1015-16. 



AriuDft 

f^m^iffntlf^ 


230,400 

1.507,547 


Colorado 


87,474 
414,730 


T/oniiifana 


HdHtana. 




North Dakota 




"tab.t. 


1,«S2,326 
68i;951 


yrjombig 



12,838 



153,1 



52,310 

•41,622 

84, 8M 



210,230 



S»,4B0 

»,4a 

611. 6B 

8i,m 
i,9s,ai 



4,774,418 



1,001,300 



154,558 



s,m,m 



The lands examined and included in oil withdrawals have not 
definitely been classified as oil lands, and no classification of oil lands 
was made during the fiscal year. The lands on which oil is known 
or believed to be present in commercial quantities have been in- 
cluded in oil withdrawals pending further detailed examinations, 
in order to determine the mineral character of these lands and 
to hold the lands until legislation providing for their disposition 
is enacted. Lands included in oil withdrawals may tbra*efore be 
considered tentatively as oil lands, although they have not been 
classified as such. 

Of especial interest dunng the year was the classification of 
1,466,471 acres of oil-shale land in western Colorado and adjoining 
areas in Utah and Wyoming. Field examination by the Survey dur- 
ing the seasons of 1913, 1914, and 1915 has shown that the latent 
potentiality of the oil shale of this region as a source of petroleum 
is enormous. There is also locked up in these shales a vast amount 
of nitrogen which can be recovered as a by-product in the refining 
of the shale and used in the manufacture of fertilizers, explosives, e/U. 

Classification of ott-sfuUe land, June SO, 1916, in acres. 



state. 


County. 


Ana. 


C<dov«do 


Rio Blanco and Garfield 

Uinta 


801,418 


Utah.. 


11^99 
46o!lOI 


Wvomlnff 


Sweetwater 












l,«8r471 



Applications for classification. — During the fiscal year the Survey 
received 59 applications for classification of withdrawn oil lands 
is nonoil land. One of these was approved and the lands were re- 
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stored to entry ; 5fi were disapproved for the reason that the lands 
were included in an outstanding oil reserve and the data on^file 
indicate that the lands are valuable for deposits of oiL In the other 
3 cases no detailed information is available to the Survey, and the 
data submitted by the applicants were rejected because the evidence 
submitted did not show that the land is nonoil land and could not 
be used as a basis for nonoil classification. 

PHOSPHATE. 

Regulations. — ^There has been no change in the procedure affecting 
dassification of phosphate lands during the fiscal year. The regu- 
lations defining phosphate lands, adopted by the Survey on March 
2, 1912, to guide its recommendations for the withdrawal and restora- 
ticm of phosphate lands, have continued in force. Under these regu- 
lations lands underlain by deposits containing less than 30 per cent of 
tricalcium phosphate are considered nonmineral lands. Phosphate 
beds that are from 1 foot to 6 feet or more in thickness and ccmtain 70 
per cent or more of tricalcium phosphate are held to depths ranging 
from zero along the outcrop to the maidmum of 5,000 feet in direct 
ratio to the variation of the thickness of the bed from 1 to 6 feet. 
For beds containing less than 70 per cent of tricalcium phosphate 
the depth limit varies from zero to the depth of a 70 per cent bed 
of any given thickness in direct ratio to the variation in tricalcium 
phosphate content from 30 to 70 per cent. 

Withdrawals amd reatoraiions. — ^During the last year, as in pre- 
vious years, every effort has been made to obtain information re- 
garding the phosphate character of public lands in order that the 
nonphosphate areas might be eliminated from the phosphate re- 
serves and newly discovered phosphate areas might be included. 
The total area of phosphate withdrawals made during the fiscal year 
amounted to 45,699 acres. The data upon which these withdrawals 
were based were obtained chiefly from detailed and reconnaissance 
examinations made by the Survey, but in part from field investiga- 
tions made by mineral inspectors of the General Land Office. The 
withdrawal of the areas not previously known to contain phosphate 
was much more than balanced by the elimination of areas found not 
to contain phosphate, so that the net result of the season's work is 
a substantial decrease in the reserved areas. The outstanding with- 
drawals were continued so far tis the data available would permit. 
The restorations made affected three States — Florida, Montana, and 
Wyoming^and amounted to nearly 200,000 acres. The net reduc- 
tion of the area withdrawn therefore amounted to more than 160,000 
acres. 
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Phosphate tcithdraioala and restorations, fiscal year 1915-16, in acres. 


State. 


Withdrawals 
outstanding 
July 1, 1915. 


Withdrawals, 
1915-16. 


Restoiatioos, 
1915-16. 


WKbfbxmtk 


Florida. : 


966,377 

130,215 

260,751 

1,182,816 


40* 


440 


119,07 


Tdftho 


i£v7 


if^^Mm 




10,988 


ii9!a7 


Utah 


41,714 
3,915 


T&m 


Wyomiiur 


188,139 


%» 








2,660,376 


45,669 


199,567 


xsss,m 



Classifications. — Classifications as phosphate or nonphosphate land, 
because of the presence or absence of phosphate deposits of work- 
able character, are expressed as withdrawals and restorations — that 
is, when it is determined that lands not included in a withdrawal 
actually contain phosphate, they are recommended for withdrawal, 
and when it is determined that lands included in a withdrawal do 
not contain phosphate they are recommended for restoration. Indian 
lands, however, such as those included in the Fort Hall Indian Kes- 
ervation, Idaho, and in the Shoshone or Wind River Indian Iteser- 
vation, Wyo., are not public lands, and therefore lands included in 
these reserves can not legally be withdrawn. Examinations of lands 
in such reservations are frequently made for the information of the 
Office of Indian Affairs in its administration of them. If these ex- 
aminations are made for the purpose of determining whether or not 
the lands contain phosphate, the results are transmitted not as with- 
drawals or restorations but as classifications either as phosphate or 
nonphosphate lands. 

In addition, therefore, to the classifications that are reported as 
withdrawals and restorations in the preceding table, direct classi- 
fications of lands in the Fort Hall Indian Reservation, Idaho, and 
the Wind River Indian Reservation, Wyo., have been made as indi- 
cated in the following table : 

Phosphate classifications 'of Indian lands, fiscal year 1915-16, in acres. 



state. 



Phosphata 



land, phatelaad. 



Nonplioi- 



Idaho 

Wyomhig. 



4,060 
20,570 



85,515 



Applications for classification. — ^During the fiscal year the Survey 
received 19 applications for classification of withdrawn lands as non- 
phosphate land. Two of these were approved and the lands restored 
to entry; the other 17 were disapproved because the data on file 
indicate that the lands are valuable for deposits of phosphate or 
because no detailed information is available to the Survey and the 
evidence submitted by the applicants was not sufficiently definite to 
be used as a basis for a nonphosphate classification. 
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POTASH. 

Field work in search of commercial deposits of potash was con- 
tinued by the geologic branch of the Survey during the fiscal year. 
The year's activities resulted in the restoration of all the withdrawn 
area in the Black Kock and Smoke Creek deserts, Nev., amounting 
to 211^84 acres. This area had been withdrawn pending the com- 
pletion of tests by drilling. No new areas were withdrawn, and no 
changes were made in the two existing potash reserves in California 
or in the Columbus Marsh potash reserve in Nevada. 

Potash ioithdratoaU and restorations, fiscal year 1915-16, in acres. 



state. 


Withdrawals 
outstanding 
July 1,191^. 


Withdrawals, 
1916-16. 


Bsstoratioos, 
191^16. 


Withdrawals 
outBtandinc 
JaAa80,1916. 


CftWo^H 


91,907 
350,806 






91.907 


Nffvad* . 




311,884 


39,423 








342,013 




311,384 


130,639 







METAXXZHSBOTrS LAITDS. 

The act of February 26, 1895 (28 Stat., 683), made provision for 
classifying the lands within the Northern Pacific Bailroad grant in 
certain land districts in Montana and Idaho with respect to their 
mineral or nonmineral character, the work to be done by commis- 
sioners appointed for the purpose. The classifications made in many 
areas were imsatisf actory, and a reclassification was provided for in 
the sundry civil act of June 25, 1910 (36 Stat., 739). At the request 
of the General Land Office the work is being done by the Geological 
Survey. Field examination of these lands was first undertaken by 
the Survey during the field season of 1910. The work was con- 
tinued during subsequent years and is nearing completion. Field 
examination of all lands tiius far listed to the Survey for exami- 
nation and report has been completed. 

LaMs in Northern Pacific Railroad grant in Idaho and Mtmlana classified, 
fiscal years 1911-1916, in acres. 



8Ut«. 


1911 


1913 


1913 


1914 


1915 


1916 


Total. 


Idaho: 

Vlmral... , 


45,645 
90,713 


19,444 
53;065 


1,000 
1,300 








65,780 
145 445 


y^jiunjntral 






478 












136,367 


73.190 


a am 






478 


311,334 






, 




Montana: 

KUnaraL 


130,386 
31,803 


1,134 
83,981 


19,800 
AS A7D 


480 
7,696 


6,639 
7,911 




158,420 
189,189 


Nonmiiural .... 


3,339 








152,188 


85,115 1 85,370 


8,170 


14,540 


3,339 


847,618 


Total: 

ifinfTAl 


176,031 
112,514 


30,378 
137,036 


30,800 

m 770 


480 
7,606 


6,639 
7,911 




334,318 
834,634 


Nomnhiflral 


2,707 






Grand t<>tal....r 


388,546 


157 314 1 ^ A7D 


8,176 


14,540 


3,707 


558,863 






' 
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In addition to the above work certain lands in Custer County. 
S. Dak., were examined, and a report was made to the Secretary 
of the Interior July 7, 1915. A complete report was famished 
to the Secretary of the Interior covering certain areas included 
in mining claims in the Grand Canyon National Monument, Ariz^ 
examined by the Survey in April and May, 1915. Classification 
plats and reports of certain lands within the Fort Peck Indian 
Beservation previously examined by the Survey were furnished to 
the Commissioner of Indian Affairs and the Commissioner of the 
General Land Office. Certain tracts in the Molson mining district 
were reexamined, and a supplemental report as to the mineral char- 
acter of these lands submitted to the Secretary of the Interior and 
the Commissioner of the General Land Office. 

MetaUiferaus nonmineral classiflcatians made during fiscal year 1915-16, in acres, 

Montana 722,454 

South Dakota 107 



722,561 



HYDKOORAPHIC CLASSIFICATION. 
WATEB POWEB. 

Withdrawals and restorations. — ^The classification of the public 
lands with relation to their value in connection with water-power 
development was continued during the year, the withdrawals being 
made under the authority conferred by the two acts of June 25, 
1910 (36 Stat., 847; 36 Stat., 858), and the act of August 24, 1912 
(37 Stat, 497). On July 1, 1915, the area included in outstanding 
withdrawals was 2,228,105 acres. During the year 150,646 acres 
additional were withdrawn, and 26,099 acres previously included 
in power-site reserves were restored to the public domain. On 
June 30, 1916, the total area withdrawn in connection with water 
power was 2,352,652 acres. 

Power sites toitMraum, restored to entry, and outstanding, fiscal year 1915-lS. 

in acres. 



state. 



AriMna 

AfkUMBB.... 

CaUfomJa... 
ColonKlo.... 

Idaho 

MichigaQ.... 
Xiiiiiesota... 
Hontsia... 
Nebraduk... 

N«Tada 

NewMexioo. 

vtSU:::::: 

WaAfaigton. 
Wyomipg... 



Outstand- 
ing July 1, 
1915. 



lao 

68,300 
837,431 

17,704 

356,600 

270,390 

353,973 

1,240 

11,020 

155,351 

761 

26,311 

13,577 
263.326 
362,590 
104,056 

87,365 



3,228,105 



New with- 
drawals 
during 

flaoalyear. 



1,100 



4,650 

400 

3,280 

11,533 



1,369 
17,060 



42 



350 

103,095 

7,858 



150,646 



Restom- 
onsdmtD 
flsoalyear. 



tions during ingJuneao, 



1,640 



8,760 



510 
'266' 



2,000 

14,468 

3,821 

200 



Outrtand- 
;June 
1916. 



IS) 

69,300 

335,791 

22,351 

356,008 

273,670 

S«0,745 

1.310 

12,309 

in,891 

761 

36,153 

13,577 

261,676 

451.217 

108,596 

87.165 



26.099 2,352,652 
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Applicatums for reclassification. — ^At the beginning of the fiscal 
year 11 applications for the reclassification of lands included in 
power-site reserves were awaiting action, and during the year 70 
were received. Out of this total of 81 cases action was taken on 69, 
leaving 12 pending at the close of the year. 

liight of way applications. — ^Departmental regulations of January 
6, 1913, under the act of Congress approved March 4, 1911 (36 Stat., 
1253, 1254), and of March 1, 1913, under the act of C!ongress ap- 
proved February 15, 1901 (31 Stat, 790), charge the Geological 
Survey with important administrative duties in connection with ap- 
plications for rights of way over the public lands for purposes related 
to the development of water power. Such applications, when received 
in proper form at the General Land Office, are forwarded to the 
Survey for consideration of such matters as relative priority of appli- 
cations, incompatibility of works, relative beneficial utilization of 
resources, and the engineering and economic features involved in the 
applications and permits. If the approval of an application is 
found to be compatible with the public interest, a draft of agree- 
ment is prepared, and a report is made to the Secretary of the 
Interior on the circumstances in the case. This agreement, after 
execution by the applicant and issuance of the permit by the Secre- 
tary of the Interior, defines the conditions imder which the power 
is to be developed, the tenure of the site, and the provisions for the 
protection of the public interest as regards distribution of output, 
rates, and service. 

In addition to applications for rights of way for hydroelectric 
development, a large number of applications of other types are re- 
ferred to the Geological Survey for consideration and report. These 
embrace applications for rights of way for railroads, under the acts 
of March 3, 1875 (18 Stat., 482), and March 2, 1899 (30 Stat, 990), 
affecting public lands and Indian reservations, respectively, on which 
report is made as to whether or not the construction of the railroad 
will interfere with power or irrigation development on streams in 
the vicinity of the right of way ; applications for rights of way for 
irrigation uses, under the act of March 3, 1891 (26 Stat., 1095), on 
which report is made as to interference with power development, 
the feasibility of the project, and other features; applications for 
rights of way across national forests for mining, milling, and mimici- 
pal purposes, under the act of February 1, 1905 (33 Stat., 628) ; and 
a variety of miscellaneous applications for domestic, mimicipal, 
mining, and railroad water supply. 

62021''— 16 ^11 
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AppUoatUma for rights of way, fiscal year 1915-16. 



Class. 


'S? 


Received 
year. 


Acted oo 
year. 


5» 


Railroad: AotsofCoD<ra8sapDrovedKar.3,1875a8Stat.,4S2), 
May 13,1898 (30 StaT, 400j;i€ar. 2, 1890 (30 Stat.. 990). etc. . . . 

Irrlcatiao: Acts of Coogma approved Har. S, isil {M Stat., 
1W5), and May 11, 1^(30 SUt., 404), etc- 


29 
29 
39 

8 


53 

122 
19 

149 


54 
127 
31 

144 


m 


Power: Acts of Congross approved Feb. 15, 1901 (31 Stat., 790), 
Mar. 4, 1911 (30 Stat., 12Sf, 1354), etc 


s 


MlsoeUaoeoas: ActsofCaDgreBsapprovedJan.31,1895(28Stat., 
635), May 21, 1890 (29 Stat.. 127), Jan. 13, 1897 (29 SUt., 404), 
May 11, 18W (30 Stot., 404), Feb. 15, 1901 (31 Stot., 790), 
Feb. 1, 1906 (33 Stat., 628), Mar. 4, 1911 (30 Stat., 1253, 1254), 
etc ; 


o 






Total number of applications for original considflntion. . 


105 
38 


843 
79 


ISO 
81 


m 







NoTB. — The flist appUoation received from the Secretary's Office was dated October 11, 1909; tnm tbe 
General Land Office, November 11, 1909; from the Office of Indian AlTahs, December 23» 1909. 

IRRIGATION. 

Reservoir withdrawals. — A number of reservoir sites, valuable 
principally for the storage of water for irrigation, have been exam- 
ined by the Geological Survey, and, on its recommendation, the lands 
they include have been withdrawn from entry. The change in 
status of such withdrawals during the fiscal year is shown in the 
following table: 

Reservoir sites restored to entry and outstanding, fiscal year 1915-16, in acres. 



state. 


Ontstand- 
ingJoly 
ITWIS. 


Restorap 
tlonsdnrlnc 
fiscal year. 


Outstend- 
fncJime 
30,»Uw 


Arisona 


23,040 
15,040 
1,509 
10,019 
35,943 




IS 

10,09 

uCfo 


Montana . 


0,560 


North Dakota 


Oregoin . 




Washington . . .,.,.. 










80,811 


0,500 


80,2a 



Carey Act segregatioTis. — During the year eight proposed segre- 
gation lists imder the Carey Act were received for report as to avail- 
able water supply, general feasibility of plan of reclamation, and 
mineral character of the lands. One such list was pending report 
on July 1, 1915. Eeports on eight of these lists had been submitted 
before the end of the fiscal year, and supplemental reports on eight 
other lists were also furnished. 

Irrigation projects. — ^The Geological Survey, by instructions of 
the Secretary of the Interior, dated March 15, 1918, furnishes to the 
Commissioner of the General Land Office information relative to 
the available water supply and the feasibility of irrigation projects 
whose water rights or shares are presented as evidence of compli- 
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anoe with the requirements of the desert-land act During the year 
98 such cases were received, and 90 were carried over from the pre- 
ceding year. Of these 188 cases 187 were reported on and 51 were 
pending June 30, 1916. Supplemental reports were rendered oli 
16 cases. 

BVLAXeSD HOMXtTZADS. 

Classification of lands under the enlarged-homestead acts of Feb- 
ruary 19, 1909 (35 Stat., 639), June 17, 1910 (36 Stat, 581), June 
13, 1912 (37 Stat, 132), March 3, 1915 (38 Stat, 953), and March 
4, 1915 (38 Stat, 1163), was continued during the year. These acts 
are now applicable to 14 States. No additional legislation was 
enacted during the fiscal year. As a result of the investigations of 
surface and underground water conditions, designations during the 
fiscal year have added a large area of land to that previously 
classified. 

Enlarged-homestead designaiUms, fiscal year 1915-16, in acres. 
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03,338 
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7,147,803 
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4,016,887 
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335,606,180 



1,371,303 

05,070 
1,805,818 



83,858 



158,834 



3,003,401 

831,303 

043,013 

13,680,860 



4,740 



0,870,437 

873,684 
48,508,807 
46,306,107 
35,468,083 
0,660,710 
17^874,713 
14,436,103 



80,002 
55,003 



86,550 



7,160,736 
1,274,134 



94,094 



36,560 



8,434,860 



1,170,415 
1,813,580 



8,830 



5,106,303 
30,574,410 



37,354,443 



337,805 



363,613,817 



The general provisions of the acts, which apply in all 14 States, 
permit the entry by one person of 320 acres of ^^ nonmineral, non- 
irrigable, unreserved, and unappropriated surveyed public lands 
which do not contain merchantable timber." As a prerequisite to the 
allowance of such entry, the land must have been designated by the 
Secretary of the Interior as not being, in his opinion, " susceptible of 
successful irrigation at a reasona'ble cost from any known source of 
water supply." Under the provisions of section 6 of the acts of Feb- 
ruary 19, 1909, and June 17, 1910, applicable in Utah and Idaho only, 
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the Secretary may further designate lands which do not have .upon 
them '^ such a sufficient supply of water suitable for domestic purposes 
as would make continuous residence upon the lands possible,^ and 
entrymen upon such lands are relieved of the necessity of residenoe. 
By the act of March 3, 1915 (38 Stat, 956), the enlarged-homestead 
act was amended so as to permit, under certain conditions, an addi- 
tional entry, though final proof had already been submitted on the 
original entry. 

Designations under the enlarged-homestead acts are made either in 
large, compact areas, as a result of field investigations covering rather 
large districts, or in small units, as a result of investigations made at 
the request of prospective enlrymen. These requests are referred to as 
enlarged-homestead petitions. The passage of the act of March 4, 
1915 (38 Stat, 1163), which provides that a preference right of entry 
in the event of designation can be procured by filing an application at 
the local land office of the district in which the lands are situated has 
led to a very large increase in the number of applications received. 

Actum on petitions under the enlarged-homeatead acts, fiscal year 1915-16. 
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A set of maps of the States affected, showing areas designated 
under the enlarged-homestead acts and the status of designations on 
June 30, 1916, has been printed. 

PXTBLIC WATER RESERVES. 

As information has become available recommendations have con- 
tinued to be made for the creation of public water reserves, in order 
that important springs and sources of stock water on the desert and 
semiarid range lands may remain a^ccessible to the publia Additicms 
amounting to 10,619 acres have been made during the year to reserves 
of this type. 
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I f^blic water resen^es ioithdraum from entry and restored to entry, fiscal year 
! 1916- f 6, m acres. 
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11,327 
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PUBLICATION BRANCH. 

DIVISION OP BOOK PUBLICATION. 

SEOnON OF TEXTS. 

During the year 76,336 pages of manuscript were edited and pre- 
pared for printing, and proof sheets for 22,030 final printed pages 
vere read and corrected, this work involving the handling of 5,443 
galley proofs and 30,656 page proofs. The corresponding figures 
for 1914-15 were 48,911 pages of manuscript, 21,407 final printed 
pages, 5,099 galley proofs, and 35,522 page proofs. Indexes were 
prepared for 71 publications, covering 14,924 pages; the figures for 
the previous year were 66 publications and 16,723 pages. The list 
given on pages 18-37 shows the number, scope, and character of the 
reports issued during the year. A third edition of the pamphlet 
"Suggestions to authors of papers submitted for publication by the 
United States Geological Survey," by G. M. Wood, editor, was pre- 
pared and sent to press near the end of the year. 

Nine persons were employed in this section. 

8E0TI0V OF HXTrST&ATIOVS. 

The number of illustrations prepared was 3,730, comprising 205 
maps, 516 photographs prepared for reproduction, 678 diagrams 
and sections, 2,080 paleontologic drawings and photographs, and 251 
miscellaneous illustrations. The illustrations sent to the printer 
were reproduced by chromolithography, 43 subjects; photolithog- 
raphy, 175 subjects; 4-color process, 10 subjects; mezzotint, 4 sub- 
jects; halftone engraving, 426 subjects; zinc etching, 462 subjects; 
wax engraving, 10 subjects; cuts already engraved, 107 subjects. 
Proofs to the number of 1,514, including 383 revises, were received 
and compared critically. The finished work representing the editions 
of 263 inserts furnished by contractors (mostly lithographic) was 
examined. Electrotypes of 44 cuts were furnished to outside appli- 
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cants. At the close of the year material for illustrating 24 rqxxtE 
was in preparation. 

As in previous years, a cost record has been maintained. The per 
sonnel of the section at the end of the year consists of the chiet of 
the section, nine draftsmen, one under clerk, and one messenger bey. 

BSOTIOV 07 DIBTBIBTrTIOV. 

During the year the section of distribution received editions of 210 
new books and pamphlets, 33 reprinted books and pamphlets, 6 new 
geologic folios, 12 new geologic maps, 137 new or revised topographic 
maps, 93 reprinted topographic maps, 16 new photolithographed 
maps, and 16 reprinted photolithographed maps, a total of 523 pub> 
lications. In addition, it received many pamphlets and forms pre- 
pared for administrative use, such as index map circulars. 

The total units of all publications received numbered 711,397 Ixx^ 
and pamphlets, 20,837 folios, 3,705 geologic maps, and 927,853 topo- 
graphic maps, a grand total of 1,663,792. 

The section distributed 603,575 books, 23,534 folios, and 597^49 
maps, a total of 1,224,258, of which 180 books, 14,717 folios, and 
399,490 maps were sold. 

The total amount received and turned into the Treasury as the re- 
sult of sales of publications was $30,160.90. The sales of topographic 
and geologic maps amounted to $28,627.25, of topographic and geo- 
logic folios $1,202.10, and of books $331.55. 

Eighteen persons were employed in this section during the year, 
and 92,831 letters were received and answered. 

DIVISION OP MAP EDITINO. 
SEOTIOV OF GEOLOGIC HAPS. 

Nineteen folios were handled by the section of geologic maps dur- 
ing the year, of which six were completed and published — Nos. 196 
to 201, including one folio that covers two quadrangles (Galena and 
Elizabeth, 111.) and one that covers four quadrangles (Minneapolis, 
St. Paul, Anoka, and White Bear, Minn.). 

At the close of the fiscal year the maps and illustrations of the 
Eureka Springs-Harrison, Ajk., Colorado Springs, Colo., and Tol- 
chester, Md., folios were completed. The maps of the Detroit, Mich., 
Leavenworth-Smithville, Mo.-Kans., and Deming, N. Mex., folios were 
printed and the illustrations were nearly completed. The maps of 
the Colchester-Macomb, 111., and Newell, S. Dak., folios were partly 
engraved. The maps of the Elkton-Wilmington, Md.-Del., and Her- 
man-Morris, Minn., folios were prepared for engraving and were 
awaiting approval of their texts. The Bessemer- Vandiver, Ala., 
Montevallo-Columbiana, Ala., Cleveland, Ohio, Pittsfield-Becket, 
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Ufass., and Sheffield-Sandisfield, Mass., folios were partly prepared 
and were awaiting revision by their authors. 

In addition to the maps and illustrations of folios, the illustrations 
:f or 72 other reports were critically reviewed. The work included the 
^revision of maps, sections, and numerous smaller text illustrations 
and the preparation of color schemes for the maps. 

SSOnOV OF TOPOOBAPmO MAPS. 

At the beginning of the year 178 topographic maps were on hand 
for publication, and the accessions during the year were 124, making 
a total of 302 maps. Of these, 153 have been published, 97 are in 
process of engraving and printing, and 52 have not been edited. Of 
the 153 maps published and noticed in the list of publications on 
pages 37-38, 126 are new engraved maps, 16 are photolithographs, 
and 11 are new editions. The following statement shows the com- 
parative status of map editing and map publication on June 30 for 
the last six years : 

Progre99 of map publication for Hx years ended June 30, 1916. 
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97 
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The manuscripts edited during the year comprise 147 maps pre- 
pared for engraving, 3 maps for photolithography, 94 sheets of plans 
and profiles of 19 rivers, 214 maps or sheets for the illustration of 33 
Survey reports, and corrections for 142 engraved maps about to be 
reprinted. The proof read comprises 143 new topographic maps and 
corrections to 59 old maps. The index maps for 11 circulars of the 
series 9-323 were revised and reprinted, 12 of the State index circu- 
lars were revised and reprinted, and texts were adapted for 9 new 
State circulars, which also have been published. 

Except that the editor of topographic maps was engaged in topo- 
graphic field work for two months, six men were continuously 
employed in this work. 

DIVISION OP ENGRAVING AND PRINTING. 
TOPOGBAPEIO MAPS AND GEOLOGIO FOLIOS. 

During the fiscal year 126 topographic maps were engraved and 
printed ; 11 topographic maps were corrected after field revision and 
new editions printed; and l6 State maps, on a scale of 1:1,000,000, 
were photolithographed and printed, making the total of new maps 
and revised editions printed 153. 

Corrections were engraved on the plates of 139 maps, of which 93 
were for reprint editions. Sixteen photolithographic maps were 
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corrected and reprinted, of which 11 were State maps on a scale of 
1 : 500,000 and 5 were three-color topographic maps. Of the new aid 
reprinted maps 264 different editions, amounting to 927,853 oopio. 
were printed and delivered to the map room. This is an increase of 
58 editions and 221,621 copies of maps over the previous year. 

Six new geologic folios were published during the year, the saoie 
number as in the preceding year. Of these, one (the Galena- 
Elizabeth) was a double folio, and one (the St. Paul-Minneapolis) 
contained four sets of geologic maps. State and octavo editions of 
one folio were issued during the year. Editions and partial editions 
amounting to 20,840 copies were printed and delivered, a decrease of 
3,226 copies from the number printed in the preceding year. 

OTHEB GOYEBHICEHT XAP PUVTIHG. 

For the Government Printing Office the following items w^e 
printed 'and delivered: Illustrations for the annual reports of the 
governor of Alaska, the governor of Hawaii, the governor of the 
Panama Canal, the Commissioner General of Immigration, the Com- 
missioner of Indian Affairs, and the Superintendent of the CoasI 
and Geodetic Survey; Department of Commerce Special Publica- 
tions 18 and 33 ; Department of Agriculture Bulletins 234, 299, and 
327; Census reports, volume 5 (Agriculture, general report and 
analysis) ; reports of the Federal Trade Commission on the fertilizer 
industry and on pipe-line transportation of petroleum; report of the 
Bureau of Education on the education of the natives of Alaska; 
soil surveys of Chautauqua County, N. Y., Frederick County, Va^ 
Brazos County, Tex., Pennington County, Minn., and Polk County, 
Ga. ; Bureau of Mines Bulletins 98 and 107; Tariff book, Washington- 
Alaska military cable; United States Coast Pilot, Atlantic Coast 
Section E, Gulf of Mexico from Key West to the Rio Grande; 
American Ephemeris and Nautical Almanac, 1917 and 1918 ; Plane- 
table manual (Appendix 7, report of the Superintendent of the Coast 
and Geodetic Survey, 1905) ; Interstate Commerce Commission Valu- 
ation Order No. -20; Regulations for leasing of coal lands in Alaska; 
Five per cent cases (Senate Doc. 466, 63d Cong., 2d sess.) ; Electric 
power development in the United States, vol. 2 (Senate Doc 316, 
64th Cong., 1st sess.) ; Index to report of Chief of Engineers, United 
States Army, from 1866 to 1912 (House Doc. 740, 63d Cong., 2d 
sess.) ; The Glacier National Park (House Doc. 1154, 63d Cong., 2d 
sess.) ; Condition of Aqueduct Bridge, Washington, D. C. (House 
Doc. 539, 64th Cong., 1st sess.) ; Report of the Alaskan Engineering 
Commission (House Doc. 610, 64th Cong., 1st sess.) ; Report of the 
Mississippi River Commission (House Doc. 645, 64th Cong., 1st 
sess.) ; Geological Survey Bulletins 522, 582, 606, 611, 613, 614, 619, 
620, 621, 622, 623, 626, 627, 629, 630, 641, 648, 649, Professional Paper 
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98, Water-Supply Papers 358, 376, 377, 378, 379, 395, 398, Mineral 
Resources, 1914. In addition, the following separate illustnbtions 
were printed and delivered to the Government Printing Office : Dia- 
grams of two bird reservations, two national monuments, and four 
reservations for use of the natives of Alaska; panoramic view of the 
IMesa Verde National Park; sketch map of Moimt Rainier and its 
glaciers; map showing the origin of the scenic features of Glacier 
N'ational Park; map showing glaciers of Glacier National Park; map 
showing route of Government railroad in Alaska; map of the United 
States west of Mississippi River; map of portion of Hot Springs 
Reservation ; map of Alaska, for Bureau of Education ; base map of 
United States, for General Land Office; outline map of United States 
by counties, for Department of Agriculture; map of Matanuska coal 
fields, Alaska ; map of Bering River coal fields, Alaska ; map giving 
general information regarding Territory of Alaska, for Department 
of the Interior; charts of the United States and Canada boundary 
lines; charts showing shad and alewife fisheries, Chesapeake Bay, 
1915; Township plat. Form 4-675a; Protractor, Form 4-678, for 
Department of the Interior. 

The following work was done for other Government departments 
and bureaus: For the Forest Service, maps of 30 national forests, 
24 fire folders and tourist's maps, 15 proclamation diagrams of na- 
tional forests, 9 enlargements of field sheets, annual program of 
work, allotment-estimate forms, grazing-data chart, map of southern 
Appalachian region, map of White Mountain region, map of national 
forests of Washington and Oregon showing telephone lines, and 
other miscellaneous work; for the General Land Office, 1,388 town- 
ship plats, 600 mineral plats, 12 State maps showing homesteads, 41 
plats of Colville Indian Reservation, township-plat diagram, map 
of Fort Berthold Indian Reservation, and other miscellaneous work; 
for the War Department, 50 maps of portions of Mexico; for the 
Navy Department, 162 hydrographic charts. Work was also done 
for the Department of State, Division of Militia Affairs, Interstate 
Commerce Commission, Bureau of Standards, Army Military In- 
struction Camp, Panama-Pacific International Exposition, Office of 
Indian Affairs, Department of the Interior, Department of Com- 
merce, Department of Labor, District of Columbia, District Engi- 
neer, United States Army, Reclamation Service, Bureau of Insular 
Affairs, Coast Artillery School, Biological Survey, United States 
Army Signal Service, Army War College, Bureau of Lighthouses, 
Bureau of Foreign and Domestic Commerce, Alaskan Engineering 
Commission, Superintendent of National Parks, Bureau of Mines, 
United States and Canada Boundary Survey, Alaska Boundary Sur- 
vey, Bureau of Soils, Unit^ -^ States Military Academy, Office of 
Public Roads and Rural Engineering, Bureau of Plant Industry, 
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and States Belations Service. This work for various brandies of 
the Grovemment amounted to about $75,000, for which the approi^- 
tion for engraving and printing geologic maps was reimbursed b; 
transfer of credit on the books of the United States Treasury. 

Work was also done for the Anthracite Bureau of Informatkn, 
Wilkes-Barre, Pa.; the Edward T. Miller Co., Columbus, Ohio; the 
Eckert Lithographing Co., Washington, D. C.; the Kedfield-Kei- 
drick-Odell Co., New York, N. Y.; A. Hoen & Co., Baltimore, Mi; 
the Geological Survey of Virginia; the Georgia State CoU^ of 
Agriculture; and Arthur W. Gray, Milford, Del.; and the money 
i-eceived in payment for the work, amounting to about $540, was 
turned into the Treasury of the United States, to be credited to mis- 
cellaneous receipts. On requisition of the Government Printing 
Office, 280 transfer impressions were made and shipped to contract- 
ing printers. Under cooperative agreements, transfer impressimis 
were furnished without charge to the State surveys of Illinois, In- 
diana, Kentucky, New York, and West Virginia, 

There was also a large amount of miscellaneous work relating to 
the map publications, including index circulars, lists of geologic 
folios and topographic maps, and State maps. 

Of contract and miscellaneous printing of all kinds, the total num- 
ber of copies delivered was 3,024,143, which required 9,028,843 print- 
ings. The total number of copies printed, including topographic 
maps and geologic folios, was 3,972,836, requiring 14,058,326 im- 
pressions. 

The sales of maps and folios, itemized on page 166, together with 
the $540 of miscellaneous receipts, aggregate over $30,000, so that 
more than one- fourth of the amount appropriated for engraving and 
printing the Survey maps was returned to the Treasury. 

PHOTO0KAPHIO LABOKATOBT. 

The output of the photographic laboratory consisted of 13,961 
negatives, of which 3,001 were wet, 2,970 were dry, 1,598 were paper, 
6,392 were field negatives developed, 826 were lantern slides, and 
1,790 were made for photolithographs ; 3,806 zinc plates; 400 zinc 
etchings; 212 celluloids; and 43,133 prints, of which 19,549 were 
maps and diagrams and 23,584 were photographs for illustrations. 
In addition, 1,830 prints were mounted and 78 lantern slides were 
colored. 

ADMINISTBATIVE BRANCH. 
EXECUTIVE DIVISION. 

The work in the executive division was of the same scope as in the 
preceding year. 

McMs^ -fUeg^ and records. — ^During the year 160,769 pieces of mail, 
of which 2,377 were registered, were opened and referred. In addi- 
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tion, 94,735 letters were received direct by the other divisions, mak- 
ing a total of 255,504 for the Survey, an increase of 11 per cent com- 
pared with the fiscal year 1915. 

Of the letters opened in this division, 23,642 contained a total of 
$32,012.92 remitted for Survey publications, a decrease of less than 
2 per cent in number of letters and an increase of $3,491.12 in amount 
compared with the fiscal year 1915. 

The recording, referring, filing, and mailing of correspondence 
required practically the entire services of eight clerks. The num- 
ber of letters mailed through the division was 185,970, an increase of 
36 per cent over the preceding year. This number does not include 
the outgoing registered mail, which numbered 12,782 pieces, or 
238^04 pieces of letter mail sent direct from other divisions. The 
total for the Survey was therefore 436,806, an increase of 12 per 
cent over 1915. 

Personnel. — The roll of Secretary's appointees numbered 872 at 
the end of the fiscal year, 37 less than at the end of the fiscal year 
1915. The total number of changes in the personnel for the year 
was 546, which included 107 new appointments, 144 separations, 273 
promotions^ 4 demotions, and 18 miscellaneous changes. 

During the year 13,946 days of annual leave and 3,045 days of sick 
leave were granted, being only 58 per cent of the amoimt of annual 
leave and 13 per cent of the amount of sick leave which it is per- 
missible to grant under the law; 4,722 days of leave without pay 
were also granted. 

DIVISION OF ACCOUNTS. 

A condensed statement covering the financial transactions of the 
fiscal year is given below, including disbursements up to September 
30. The unexpended balances of that date largely represent out- 
standing obligations. 

AmounU appropriated for and expended hy the United States Cfeological Survey 
pertaining to the fiscal year ended June SO, 1916.^ 



Title of appropriation. 


ApfijP'^ 


Repay, 
ments. 


Available. 


Disburse- 
ments. 


Balance. 


Sftlarifls. office of Director 


135,340.00 

29,900.00 

20,000.00 

150,000.00 

40,000.00 

18,280.00 

75,000.00 

110,000.00 

2,000.00 

350,000.00 

350,000.00 

100,000.00 

75,000.00 




$35,340.00 

29,900.00 

20,000.00 

180,094.92 

40,000.10 

18,331.93 

75,000.75 

185,128.85 

2,000.00 

852,036.11 

351,888.41 

100,183.38 

75,002.40 


$35,054.44 
29,566.66 
19,999.82 

180,468.94 

39,783.43 

18,080.01 

. 74,602.03 

180,946.85 
1,255.09 

850,771.87 

351,007.41 
98,738.19 
74,558.67 


$285.50 


Salaries, sdoitiflo assistants 




333.34 


8kf?l^ HVrpn>, eV>... 




.18 


O^lging'strc^llXMi et«-T 


$30,094.02 

.10 

61.93 

.75 

75,128.85 


225.98 


Chemical and physical researches .... 


216.07 
251.92 


Mineral resources of United States . . . 

Geologic maps of United States 

Books for the library 


808.72 

4,182.00 

744.91 


ToDooanbio surveys 


2,036. U 

1,888.41 

183.38 

2.40 


1,264.24 


Oeologto sorveys 


881.00 




1,445.19 


BuTveyfng national forests. 


443.73 








1.355,520.00 


109,986.85 


1,465,506.85 


1,454,923.41 


10.583.44 



• In addition to these appropriations amounts agfirrepatlng |2 16,000, for Survey pub- 
lications and for rent of the building ocrnpled by the Survey, were allotted from other 
appropriations but not disbursed by Survey offlcinls. 
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LIBRARY. 

During the year the library received 10,793 books, pamphlets, and 
periodicals and 439 maps, a total of 11,232 publications. 

It has become increasingly difficult to obtain European publica- 
ticMis, particularly from Germany and Austria-Hungary. The files 
of technical and scientific serials published in those countries since the 
war began are much broken, and almost all the new books are lack- 
ing. With these exceptions practically all the new literature of 
geology has been obtained, and also a few important older publica- 
tions. 

Current accessions were catalogued as received and included 6,276 
items. The catalogue was increased by the addition of 9,646 new 
cards. Systematic efforts have been made by correspondence with 
societies, institutions, and individuals to fill out and complete sets of 
serials. These efforts are bringing many valuable additions to the 
library. 

Titl^ sent to the Library of Congress for printing numbered 998 ; 
letters received, 3,682; letters written, 2,984; books collated and sent 
to the bindery, 2,375. 

The loans during the year included 6,922 books and 354 maps, a 
total of 7,276. This number does not include books consulted in the 
library by 8,198 readers. 

The bibliography of North American geology for 1915 (Bulletin 
045) was completed and the proof read. Work on the cumulated 
bibliography of North American geology has been continued, and 
the compiler has cooperated with the conmiittee on geologic names 
in preparing tables of geologic formations. Many bibliographic lists 
have been prepared, and a large amount of research work has been 
done for members of the Survey, this work including the translation 
of 52 letters and papers. 

The reports and maps published by the Survey during the year 
were promptly distributed to the exchanges of the United States, 
Canada, and Mexico. Foreign sendings were made four times dur- 
ing the year, but it has been necessary to withhold distribution to 
addresses in the countries at war, the international exchanges having 
been suspended to all these countries except Great Britain, France, 
and Italy. 
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THIRTY-EIGHTH ANNUAL REPORT OF THE DIRECTOR 
OF THE UNITED STATES GEOLOGICAL SURVEY. 



George Otis Smtth, Director. 



The appropriations for the work of the United Statea Geological 
Survey for the fiscal year 1916-17 compriaed items amousting to 
$1,605^20. The plan of o|>erations as approved by tke Secretary of 
the Interior included geologic surveys in the United States and 
Alaska, reconnaissance and detailed, of 40,987 scpiare miles, topo- 
graphic surveys of §2,246 square miles, stream gaging at 1,197 sta- 
tions, the clafisification of public lands to an amount of more thui 
18,000,000 acres, and the collection of statistics of production and 
consamption from more than 90,000 producers, covering more than 
75 mineral products. During the year 208 scientific and economic 
reports were published, and at the end of the year the Svrvqr mem- 
bers holding appmntments from the Secretary numbered 984, an 
incxeasa of 82. 

SPBCIAIi FBATURB9. 
WAB WOSX. 

During the greater part of the year the activities of the Geological 
Survey were concentrated upon lines of investigation connected with 
military and industrial preparedness. This mobitisation has in- 
cluded preparation of special reports for the use of the War and 
Navy departments and the Council of National Defense, the making 
of military surveys, the printing of military maps and hydrographic 
disrts, and the contribution of engineer officers to the B^rve Corps. 

Early in the present calendar year the Survey transmitted to the 
War ]>^>artment a series of 28 summary reports on the underground 
water supplies and the soil-drainage features of tlie areas along die 
Mexican border and the Gtdf and Atlantic coasts. Several State sur- 
veys cooperated with the Federal geologists in the preparation of these 
ge<dogic and hydrologic reports, which were transmitted in dupli^ 
cate to the War College and the Engineer Corps, for use in the selec- 
tion of cantonment sites. By request of the War and Navy depart- 
ments fipeeial local investigations of water-supply and drainage pos- 
sibilities of reservations have been made, including tJie problem of 
supplying troops with water on the idand of Oahu* 

f 
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In connection with the minerals that have assumed special signifi- 
cance under war conditions, the work of the G^logical Survey has 
been both expanded and made more intensive. Kesults already at 
hand as the product of years of field and office investigation ha^ 
been made available in special reports published for the information 
of the general public or prepared for the inunediate use of some offi- 
cial commission, committee, <^r bureau. Geologic field work has been 
concentrated on the essential mineral resources, especially those of 
which the domestic suppl^ ^alls short of present demands. Every 
oil geologist available is ai . **k in the petroleiun regions where in- 
creased production can be expected to f (^ow geologic explorati<»L 
Other gecdogists have been assigned to the search for commerciai 
d^osits of the ^war minerals" — ^manganese, pyrite, platinum, 
diromite, tungsten, antimony, potash, and nitrate. 

An increasing appreciation of the military value of the topographic 
surveys in progress and the desire to increase this special use of the 
topographic corps led in January, 1917, to the formation of the 
division of military surveys in the topographic branch. Ja Mardi 
the recognition of ^e urgent need of military surveys resulted in the 
plans for field work being made to conform whoUy to a program 
drawn up by the General Staff of the Army. This program was sub- 
mitted on March 26 and by the end of June 8,192 square miles of 
the areas had been surveyed. These military surveys will be 0(m- 
tinued as speedily as possible with the decreasing force of topogra- 
phers available for this work in the United States. 

War conditions not only diverted practically all the activities of 
the topographic branch to the urgent needs of the War Department 
for military surveys but also brought about the commissioning of the 
majority of the tedmical personnel of this branch as reserve officers in 
the C!orp8 of Engineers, United States Army. This created a defi- 
ciency in the force of engineers available for topographic duty, and 
new sources of personnel became nece^ary. Permission has been 
obtained from the Civil Service Commission to appoint topographic 
field assistants without status in the classified service. Such appoint- 
ments began <m July 2, 1917, and by the end of September 58 men were 
thus appointed by the Survey, of whom 20 were assigned directly to 
tq[K)graphic parties in the field and 38 reported at Washington for 
observation and training as to their special fitness for the various 
details of duty in the field. To judge of this adaptability, the candi- 
dates have been tested by actual field work in the near vicinity of 
Washington, under close supervision and intensive instruction. 

A report on the use of the panoramic camera in topographic sur- 
veying, already in progress, was given special military value by the 
additicm of a chapter on the application of photogrammetry to aerial 
surveys. The author, Capt. J. W. Bagley, Engineer Officers' Keserva 
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Corps, has also served as a member of the airplane mapping oom- 
mittee of the National Advisory Committee for Aeronautics, his time 
being devoted chiefly to the perfection of a camera specially adapted 
to airplane use. In this work Capt Bagley is assisted by F. H. 
Moffit. 

A -large contribution to the military service is made by the map- 
printing establishment of the Survey, ^iiis plant has becoi available 
for both confidential and urgent work, and during the year 96 edi- 
ticms of maps needed for military use hsv^Ji>een printed for the War 
Department and 906 editions of chai^ // ior the Navy Department 
Other lithographic work was in progress at the end of the year, some 
of it of a complicated character. 

In some respects the largest contribution of the Survey has been 
the group of specially trained engineers who have been commissioned 
in the Engineer Officers' Reserve Corps, this group including at the 
end of the fiscal year 1 geologist, 7 hydrographic engineers, and 61 
topographic engineers. On October 1, 1917, the number of Survey 
r^resentatives holding commissions aggregated 79, of whom 87 are 
either already in France or have been selected for service there — 7 
majors, 8 captains, and 22 lieutenants. The other officers — 9 majors, 
10 captains, and 23 lieutenants — are in active service and, pending 
other orders, instructed by the War Department " to report to the 
Director of the Geological Survey for duty in connection with the 
military surveys in progress." Two of the officers in France have 
been appointed on Gen. Perdiing's staff, Maj. Alfred H. Brooks as 
geologic engineer and Maj. Glenn S. Smith as topographic engineer. 
These appointments leave the Geological Survey without chiefs of 
two important divisions — ^the division of Alaskan mineral resources 
and the division of military surveys, respectively. Maj. Frank Sut- 
ton and Maj. C. H. Birdseye, who are among those ordered to France, 
have left the Atlantic and Rocky Mountain divisions without admin- 
istrative chiefs during the war. 

DEVELOPMENT 07 THE MINEBAL XJSTDVSTUY. 

Clarence King, the first Director of this Survey, emphasized in the 
administTative report of 1880 the desirableness of the Federal inves- 
tigation of the mineral wealth of the country and of the industry 
based thereon. The advantage of this type of governmental assist- 
ance to American enterprise has never been greater or more evident 
than during the war period that has brought about so great an ex- 
pansion of the productive capacity of mine and smelter. The large 
dcxnestic industrial demands for the mineral fuels and the more im- 
p<»rtant metals have been met by rapidly increased output and a 
larger excess made available for export. In minor minerals what had 
ionnerly been imported has been replaced by material of domestic 
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origin. All this expansion and new development has been profiUUe 
in a nati(Mial sense. America is strongs because of this larger ntili- 
ssation of the useful minerals. 

The current geologic and statistical work of the Survey botti 
records the results already attained and indicates the deficiency of 
supply not yet remedied. For a large group of " war minerals " feren 
the several- fold increas^ production is not sufficient to meet the m- 
creased consumption. A speeding up has naturally followed under 
these conditions, but plainly the pace has not yet been reached tint 
our natural resources and our engineering genius would seem to 
justify in time of emergency. 

Whoever studies the mineral resources of the United States and 
the industries built thereon must realize that in a time of need Vke 
the present year production rather than price is the matter of prime 
importance; that a high price may both stimulate production and 
increase available reserves; that home production will result in trans- 
portation savings that are in reality a national benefit of practical 
value comparable with the theoretical advantage of industrial inde- 
pendence; and that expansion of productive capacity is possible 
under war conditions only as both consumer and producer can adjust 
their projects to the conditions that will prevail after the war, as 
well as to the needs of the present emergency. Illustrations of these 
four propositions come at once to mind. 

Potash is so essential to chemical industries that a high price has 
been willingly paid for the small pei-centage thus needed, and domes- 
tic potash has conie from sources that would be unproductive under 
more normal conditions. A potash industry to supply the other 90 
per cent of our needs — mainly to fertilize the millions of acres upon 
which larger demands are being made for foodstuffs and cotton and 
tobacco — ^must be based upon resources or methods of recovery per- 
mitting lower costs of production. 

The increase in reserves, due to higher prices and to improved min- 
ing and metallurgic practice, is shown in the case of several of the 
metals. Whether the margin of profit is increased by raising price 
or lowering costs, the beneficial tendency is to reduce the grade of 
ore that can be profitably utilized, and this means increasing the 
Nation's reserves of ore, and thus placing one industry on a moie 
lasting foundation. This stimulating reaction of profit upon engi- 
neering efficiency is the pr(Hnise of future continuance of the supply 
of the essential metals, such as copper and iron. 

The economy of domestic production wherever possible may be 
shown in the present manganese situation. The Virginia miner who 
loads on the cars 4,500 tons of high-grade manganese ore this year 
is not only contributing to the steel industry that tcmnage and re- 
ceiving therefor compensation at the market price, but he therAy 
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relieves the country's shipping shortage to the extent of one ship for 
38 days, not including the necessary time for loading and unloading 
the cargo of Brazilian ore. 

Finally, the pr<^)osition that present expansion of business must 
take into account the future is almost self-evident, although often 
overlooked. Opening up pyrite mines must be based upon an assured 
supply of ore in the ground and an assured demand for the product 
for a period long enough and at prices high enough to justify the 
development. It is not enough for the geologist to point out the ore ; 
the acid manufacturer needs to contract both to buy the pyrite and to 
sell the acid. New development must rest upon a basis of something 
more than risk, lest expansion of productive capacity involve after- 
the-war losses that will swallow up war profits. 

To make America industrially independent is an aim perhaps even 
more desirable now than three years ago and possibly also even more 
of a problem than was then realized. 

SPECIAL PUBLICATIONS. 

Among the publications of the year several deserve special men- 
tion. The entrance of the United States into the war served to in- 
crease the already large demand for information concerning the 
Nation^s mineral resources, and a bulletin entitled "Our mineral 
supplies'^ (Bulletin 666), was prepared to meet this need. The pur- 
pose of this publication is to supplement Bulletin 599, " Our mineral 
reserves,'^ published in September, 1914. A comparison of this sum- 
mary of the ability of the mineral industry to meet present-day 
demands with the earlier and less complete review of the mineral 
situation serves to make plain the larger degree of national inde- 
pendence which has been attained in the mining, metallurgic, and 
chemical industries. Twenty geologists have contributed to the pres- 
ent bulletin, which has been published first in separate chapters, each 
devoted to a " war mineral " or to some mineral product important 
under present condition& 

Official and general demand for up to date statistics on several 
of the more important minerals has been met by further response by 
the geologists and statisticians of the Survey. The monthly state- 
ments of railroad movement of coal and coke first issued in August, 
1916, were followed in Jime, 1917, by the compilation of weekly 
statements of bituminous coal and coke production, with an analysis 
of causes of change in rate of output. The purpose of these statistics 
is to serve both the Oovemment and the trade with an authoritative 
index of industrial conditions. 

For similar reasons the Survey began in January the issue of 
monthly statements of petroleum production and consuuiption, these 
statistics showing the quantity of oil moved from field sources, the 
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quantity delivered to refiners or to consumers, and the amount in 
{Storage at the end of each month, for each of the major oil fidds 
east of the Rocky Mountains. 

At the request of the War Department a special military map of 
the vicinity of the Plattsburg training camp was issued in May. 
The survey of this area was the first purely military mapping dwjc 
by the topographers of the Geological Survey and included an 
amount of detail never before undertaken. The area mapped was 90 
square miles, with a publication scale of 3 indies to 1 mile and a 
contour interval of 5 feet. On the printed maps distinctions are 
made between barbed and smooth wire fences, stone walls, and rail 
fences, between the broad-leafed timber, the pine forests, and or- 
chards, and between roads of different character, and every tele- 
graph and telej)hone pole is located, as well as, of course, every 
building. It is believed that this map compares favorably with the 
best military maps issued by European countries, and this innovaticm 
in topographic work helped* materially in fitting the Survey to 
furnish topographic engineers for service in France. 

Work on anotlier map of detailed character also contributed to 
the training of a large number of Survey topographers in refined, 
large-scale work, although made for another purpose. This is the 
map of Washington and vicinity, covering 464 square miles. This 
map is believed to be the best example in the United States of a map 
covering a large area of diversified topography which shows the 
physical characteristics of the country, as well as all the works of 
man. It was printed in four colors, showing automobile roads in 
red, and was issued in two editions aggregating 20,000 copies, of 
which over 15,000 copies have been sold and otherwise distributed. 

NEW HOME. 

The completion of the new Interior Department office building 
made it possible for the Survey to occupy its new hcHne in May, 1917. 
This marks the culmination of the efforts of three Directors of the 
Survey to procure quarters both adequate for its work and safe for 
the Survey workers as well as the large accumulation of scientific 
records. In the Thirty-third Annual Report the general unfitness 
of the buildings occupied by the Survey was fully discussed, and the 
extent of the limitations on economy and efficiency thus forced upon 
the employees pointed out. For nearly a third of a century the 
privately owned building at 1330 F Street had been enlarged piece- 
meal as the Federal organization increased the scope and extent of 
its operations, until overcrowding reached the limit, whether viewed 
in regard to sanitation, safety, or efficiency. The new building 
remedies these ccmditions by providing 50 per cent moite floor space, 
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and all of this space tliat is devoted to offices, laboratories, or work- 
rooms is well lighted. 

Xhe new building was authorized March 4, 1913, ground was 
broken August 16, 1916, and the building was completed about two 
years later. The approximate cost was $2,500,000, and, measured by 
floor space, it is the largest public building in Washington. The 
statute specified a building of modem office type, and as a public 
building the Interior Department office building is unique in that 
the requirements of use for office and laboratory purposes were given 
first consideration, the architectural features being determined by the 
size of unit decided upon as best providing for the special uses within 
the limitations of the appropriation. 

The building occupies the whole block bounded by Eighteenth, 
Nineteenth, E, and F streets NW. and includes approximately half a 
million square feet of net floor space, accommodating the Office of the 
Secretary, the General Land Office, the Office of Indian Affairs, the 
Bureau of Mines, the National Park Service, and the Alaskan Engi- 
neering Commission, as well as the Geological Survey, which, with 
its library and map-printing establishment, occupies nearly one-third 
of the building. It is believed that this move to a new home will in- 
crease efficiency as well as avoid the danger to life and property that 
has been so long a matter of concern to those interested in this branch 
of the public service, 

ABNOLD HAQUE. 

Arnold Hague, one of the senior geologists of this Survey, died 
May 14, 1917, at the age of 76 years. He graduated at the Sheffield 
Scientific School of Yale University in 1863 with Clarence King, 
and later, as a student at Freiburg, he met S. F. Emmons, and both 
of them joined Clarence King early in 1867 to make the Fortieth 
Parallel Survey. Ten years later he made official surveys in Guate- 
mala and the following year in China. 

At the time of the organization of the United States Geological 
Survey in 1879 under Clarence King, Arnold Hague was appointed 
geologist. The results of his work have appeared in Monograph 20, 
on the geology of the Eureka district in Nevada, and in Monograph 
32, on the Yellowstone National Park. For some years he had been 
engaged in a special study of geysers, and this work, his last and 
greatest, Mr. Hague leaves practically complete. 

In addition to preparing his larger reports, Mr. Hague has con- 
tributed to scientific periodicals. He was a fellow of the Geological 
Society of America, of which he was president in 1910, and of the 
Greological Society of London, and was a member of many other scien- 
tific societies. Several universities in this coimtry and abroad con- 
ferred upon him special degrees, but the honor he most highly ap- 
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predated was that of being made a member and officer of the Nationil 
Academy of Sciences. 

Mr. Hague was not a ready nor voluminous writer, but his writings 
were notably exact He aimed rather to write wdl and truly An 
much. Few scientific men in America have had so wide a cirde of 
devoted friends as Arnold Hague. 

WORK OF THE YEAR. 

PTJBLICATIONS. 

The publications of the year consisted of 1 annual report, 5 profes- 
sional papers, 18 separates from 3 professional papers, 28 balletios, 
66 separates from 8 bulletins, 26 water-supply papers, 7 separates from 
3 water-supply papers, 55 advance chapters from 2 annual reporis on 
mineral resources, 5 geologic folios, 1 list of publications, 1 Ikt of 
water-supply papers, 1 service bulletin, pamphlets entitled " Sugges- 
tions to authors (third edition)'' and '^ Extracts from the Style Book 
of the Government Printing Office," a leaflet entitled " Nature and 
uses of topographic maps," advance statements on copper, lead, and 
zinc production in 1916, 2 circulars concerning maps and Mim^ U 
index map circulars, 47 press bulletins, and 12 monthly lists of new 
publications. The total number of pages in these publicatkms was 
17,255. 

Brief notices of the publications of the year are given below : 

Thibtt-Seventh Annual Rbpobt of the Ddibctob of the Geological Survey to 
the Secretary of the Interior, for the fiscal year ended June 30, 1916w Iflld 
185 pages, 2 plates, 1 text figure. 

A detailed account of the work of the (reological Survey during the flscal 
year 1916, with a statement of the appropriation made by Ck>ngi>ess for tlie 
Survey for that year. Under the heading " Special features " the Director 
discusses the need of economy in science, and shows how, in the several 
Federal bureaus especfally, waste in scientific service can be avoided by 
cooperation. He also discusses the progress made in the search for potash to 
the United States, the need for a domestic supply of which has become 
urgent since the war has cut off the supply from the most abundant sooire 
of tills material— Germany. The report contains abstracts of the books pub- 
lished by the Survey during the year and a list of the maps issued. Tte 
illustrations consist of maps showing areas covered by topographic and geo- 
logic surveys and a diagram showing the comparative number of maps sold 
by the Survey during each month of the fiscal years 1915 and 1916. 

Pbofessional Papeb 91. The lower Eocene floras of souttieastem North Anw- 
lea, by B. W, Berry. 481 pages, 117 plates, 16 text figures. 

A comprehensive study of the lower Eocene plant remains of the somtheni 
Coastal Plain. The main body of the material examined in preparing tbe 
report came from beds embraced in the stratigraphic unit known as tbe 
Wilcox group, which comprises littoral and estuarlne sediments; the re- 
mainder of the material came from strata regarded as the Mldwmy foini* 
tion, a typically marine series of d^K>slt8. Both these floras are of tbe 
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Sreateet importance to the geologist, because they fomish the much-sought 
means for direct comparison between the plant-bearing formations of the 
Bocky Mountain province and the marine Tertiary formations of the Atlan- 
tic and Gulf waters. The plant-bearing outcrops and the various species 
are discussed in detail. The book also contains numerous halftone plates 
showing specimens of the fossil plants. 
Rkopessional Papbb 94. Economic geology of Qilpin County and adjacent parts 
of Clear Creek and Boulder counties, Colo., by E. S. Bastin and J. M. Hill. 
1917. 379 pages, 28 plat^ 79 text figures. 

This book forms the Survey's latest contribution to the investigation of 
the metalliferous deposits of the Colorado ore belt It describes the geology 
of the region in the vicinity of Central City, which lies nearly west of Den- 
ver, in the heart of the Front Range of the Rockies. The ores of this region 
yield gold, silver, coppeTf and tungsten in commercial quantities, and some 
iron. Each mine is described in detail and the treatment of the ores is dis- 
cussed. The book contains numerous illustrations. Including topographic 
and geologic maps of the Central City quadrangle, camera ludda drawings 
of some specimens of the ores, geologic plans of portions of the mines, and 
halftone plates showing features of geologic interest. 
Pbofession AL Papeb 97. Qeology and ore deposits of the Mackay region, Idaho, 
by X B. Umpleby. 1917. 129 pages, 21 plates, 14 text figures. 

Describes In detail the geography and geology of the Mackay region. In 
southeastern Idaho, north of Snake River. The existence of ore deposits in 
tliis region has been known to mining men since 1880. The principal metal 
recovered is copper, although silver, gold, and lead also occur in the region. 
It comprises eleven mining districts, all of which are treated separately in 
this report. At least three of these districts are of more than ordinary 
promise, and the author gives practical conclusions and suggestions which 
should aid the prospector in discovering new outcrops of ore. The illustra- 
tions consist of a geologic sketch map of the Mackay region, plans and sec- 
tions of the mines, and halftone and colored plates of specimens of ore. 
Parts of Professional Paper 98. Shorter contributions to general geology, 1918, 
as follows : 
PaoressioKAL Paper 98-1. A reconnaissance of the Archean complex of the 
Granite Gorge, Grand Canyon, Ariz., by L. F. Noble and J. F. Hunter. 1916. 
Pp. 95-113, PI. XIX, figs. 9-10. 

Presents the results of a brief study of the Archean rocks of the Grand 

Canyon, especially as to their petrographic character, origin, and structure. 

PBOFSS8I0NAL PAPER 98-J. North American Upper Cretaceous corals of the 

genus Micrabacia, by L. W. Stephenson. 1916. Pp. 115-131, Pis. XX- 

XXIII. 

Contains systematic descriptions and illustrations of some well-preserved 
corals of the genus Micrabacia from the Atlantic and Gulf Coastal Plain and 
from the western Interior of the United States. The scarcity of specimens 
of corals of this genus adds to the value of these descriptions. 
Professional Paper 98-K. Some Paleozoic sections in Arizona and their 
correlation, by F. L. Rausome. 1916. Pp. 13a-166, Pis. XXIV-XXXI, 
flSS. 11-14. 

Includes a brief introductory outline of the broad topographic fleatures 
of Ariaona, a description of the well-exposed geologic section of the Ray- 
Globe region, in the central part of the State, as w^ as of other sections, 
from the Grand Canyon, in the northwestern part <^ the State, to Bisbee, 
near the Mexican border, and a discussion of the covrelatioB o£ these 
Mctiona. 
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Pbovessional Pafeb O^L. The Pliocene Citronelle formation of the Gal^ 
Coastal Plain and its flora, papers by G. C Matson and E. W. Berry. X916u 
Pp. 167-208. Pis. XXXn-XLVII, figs, 15-17. 

Professional Papeb O^M. The Catahonla sandstone and its flora, papers by] 
G. C. Matson and B. W. Berry. 1916. Pp. 200-251, Pis. XLVm-LX, 
flgs. 15-21. 

These papers discuss briefly the general character and r^atlons of the 
formations named in their titles and describe the fbssil plants found in 
these formations, which occur in the Gulf Omstal Plain of Louisiana, Mis- 
sissippi, and Alabama^. 

Pbofbssional Papeb 9S-N. Mechanics of the Panama Canal slides, by 6. F. 
Becker. 1016. Pp. 253-261, figs. 22-24. 

A geophysical study of the Panama Canal slides prepared as a contribu- 
tion to the report of the committee on this subject appointed by the National 
Academy of Sciences. The author describes the essential features of the 
breaks on the Gaillard (Culebra) Cut, and discusses briefly the formation 
of ruptures, the bulging of the canal bottom, and the effect upon pressure 
of the form of the banks. 

Professional Paper 98-0. Relations of the Ehnbar and Chugwater formations 
in central Wyoming, by D. D. Condit. 1016. Pp. 263-270. Pis. LXI-LXIII, 
figs. 25-26. 

In this paper the author shows that the ESmbar formation, which lies be- 
tween the Tensleep sandstone and the Chugwater formation, comprises sev- 
eral distinct fades. Bach of these fades is considered in detail and some 
of the formational boundaries in the Big Horn Mountain region are rede- 
fined. In connection with the description of the gypsum and associated 
strata it Is suggested that conditions were possibly also favorable for ac- 
cumulation of salt beds. The chance of finding such deposits down the dip 
below the surface is believed to be suflident to merit further investigBtion. 

Professional Papers 08-P, Q, R, and S. Contributions to the geology and 
paleontology of San Juan County, N. Mex. 

These papers describe the succession of strata in a part of the San Juan 
Basin with the purpose of establishing a type section for the formations 
exposed and of bringing out their relations to the strata immediately above 
and below. As an aid in identifying the formations, the authors also de- 
scribe the typical fauna and flora found in them. The papers are as 
follows : 

1 (P). Stratigraphy of a part of the Chaco River valley, by O. M. Bauer. 
1016. Pp. 271-278, Pis. LXIV-LXXI, fig. 27. 

2 (Q). Vertebrate faunas of the Ojo Alamo, Kirtland, and Fruitland for- 
mations, by C. W. Gllmore. 1016. Pp. 270-308, Pis. LXIV, LXXII- 
LXXVIII, figs. 28-42. 

3 (R). Nonmarine Cretaceous invertebrates of the San Juan Basin, by 
T. W. Stanton. 1016. Pp. 800-326. Pis. LXXIX-LXXXIII. 

4 (S). Flora of the Fruitland and Kirtland formations, by F. H. Know!- 
ton. 1016. Pp. 327^^53. Pis. LXXXIV-XCI. 

Professional Paper 08-T. The reef-coral fauna of Carriao Creek, Imperial 
County, Cal., and its significance, by T. W. Vaughan, 1017. Pp. 856-886, 
Pis. XCII-Cn, figs. 48-46. 

A study of the fauna mentioned in the title leading to the condusion that 
it is Atlantic and not Padflc in its afllnities and that therefore ther^ was 
interoceanic connection across Central America during upper OligoceiM 
time. In Miocene time ttiis connection was terminated, but the author be- 
lieves that it was again established in upper Bilocene or PUooaoa time. 
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PaovEssioxfAX. Papkb 100-A. The cohI fields of the United States: General Intro- 
duction, by M. R. CampbeU. 1917. Pp. l-«3, PI. I, figs. 1-3. 

The first chapter of an exhaustive report on the coal fields of the United 
States, to be pr^Mured and pnlHlshed aa rapidly as is consistent with aom- 
rate work. The object of the report is to fnmish authentic information as 
to the quantity, quality, and geograiAlc distribution of the coal still in the 
ground and available for use. Each chapter will be made up of papers 
treating of the coal-bearing areas of a different State, and each paper will 
be prepared by the geologist most familiar with the fields he describes and 
best acquainted with the local conditions. 

Professional Paper lOO-A discusses the ranks of coal and the classifica- 
tion of the coal areas in this country. It c<»itains a large lithograidied map 
of the United States showing the location of the coal fields, and so colored 
as to indicate the class of the coal in each field. 
Pbofzssional Paper 102. The Inorganic constituents of marine invertebrates, 
By F. W. Clarke and W. C. Wheeler. 1917. 56 pages. 

This paper gives the results of chemical analyses of certain fossil marine 
invertebrates with the object of determining just what substances each class 
of these organisms has contributed to the marine sediments wlUdi now 
form so large a part of the rocks of the earth. The organisms analysed 
Include Foraminlfera, sponges, corals, erhlnoderms, BryoKm, brachi<^x)ds, 
and moUusks, and the analyses show that their shells or skeletons contain 
silica, iron, lime, magnesia, phosphorus, and sulphur, as well as other 
constituents. 
PioffKssioNAL Papke 103. Braohifceratop8f a ceratopslan dinosaur from the Two 
Medicine formation of Montana, with notes on associated fossil reptiles, 
by G. W. Qilmore. 1917. 46 pages, 4 plates, 57 text figures. 

This paper gives a complete and detailed desariptlon of the skeletal 
anatomy of Brachyoeraiops montanen$iif an extinct reptile whose fossil 
remains have been found in exposures of the Two Medicine formation on 
the Blackfeet Indian Reservation, Mont. This reptile was more than 6 
feet in length and 2 feet in height and lived in late Mesosolc time. The 
paper is illustrated by halftone plates giving skeletal and life restorations 
of Brachyceraiop$ and text figures picturing in detail the different parts 
of its bony structure. 
Parts of Professional Paper 108. Shorter contributions to general geology, 1917, 
as follows: 
PaoncssioRAL Papeb 108*-A. Baked shale and slag formed by the burning of 
coal beds, by G. S. Rogers. 1917. Pp. 1-10, Pis. I-III. 

In this paper the author discusses the causes of the burning of coal beds 
and its general effect on the overlying strata. The natural slags formed 
by this burning vary widely in mln«til composition and offer a fertile field 
for petrologic investigation. The paper is illustrated by photomicrographs 
of two kinds of slag and a halftone plate showing the effects of burning 
coal beds in eastern Montana. 
Pbofbssional Papcb 106-B. The Newington moraine, Maine, New Hampshire, 
and Maffiachusetts, by F. J. Katz and Arthur Keith. 1917. Pp. 11-29, Pis. 

iv-xn, fig. 1. 

Describes a recessional moraine now represented by several segments 
disposed along a sinuous course of 00 miles near the Atlantic coast from 
Saco, Maine, to Newbury, Mass. This moraine is the result of the accu- 
nmlation of glado-fiuvial detritus discharged directly into the sea, which 
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in places has glyen it the form of broad, flat, didta-41ke plains of 
gravel. The author concludes that the moraine belongs to the 
snbstage of the Pleistocene epoch. 

PaovKssioifAL Papkb 106-C. A comparison of Paleozoic sections In 

• New Mexico, by N. H. Darton. 1917. Pp. 81-55, Pis. XIU-XXI, fi^. 2-S 

Presents the broader features of the stratigraphy of southern Nev 

ico, with especial reference to the relations of the Paleocoic ro^a. Tfe 

principal formations are shown in columnar sections, and their 

bution is indicated on a map of part of New Mexico and adjoining 

Professional Pafeb 108-D. Wasatdi fossils in so-called Fort Unloa bed§ ff 
the Powder River basin, Wyo., and their bearing on the stratigraphy 4rf te 
region, by C. H. Wegemann. 1917. Pp. 57-00, Pis. XXII-XXm, fi^. m 
Discusses the age of certain Tertiary coaI4>earing rocks in the Pov^ 
River basin, a broad structural basin in northeastern Wyoming boumled -a 
three sides by mountain uplifts. These rocks, which are the uppennost ^ 
three fresh-water formations overlying the Fox Hills sandst<Hie« have Ikr- 
tofore been dassifled as Fort Union, but after an examination of th^ 
fossils, whi<^ this pUper describes, the author shows them to be WasatE^ 
and identifies the formation immediately below them as Yort Union. 

Pborbsional Pafeb 106-B. Geologic history indicated by the fosdUferova 
deposits of the Wilcox group (Eocene) at Meridian, Miss., by EL W. Bcny. 
1917. Pp. 61-72, Pis, XXIV-XXVI. figs. 17-18. 

Describes two newly discovered fossil plants contained in a collectke 
made at Meridian, Miss., in the spring of 1916. These plants form ImpGr- 
tant additions to the flora of the Wilcox group, and the outcrop in wldd 
they occur furnishes new evidence of the unconformity betwe^i tiie lower 
Eocene Wilcox group and the middle Eocene Claiborne group. 
Bulletin 621. Contributions to economic geology (short papers and pr^imlnaiT 
reports), 1915, Part II, Mineral fuels; M. R. Campbell and EHivld Wbfti 
geologists in charge. 1916. vii, 875 pages, 25 plates, 17 text figures, 2 
Inserts. 

This bulletin Includes 16 brief reports of two classes — (1) short papen 
giving comparativ^y detailed descriptions of occurrences that have eco- 
nomic interest but are not of sufllcient importance to warrant a laoR 
extended description; (2) preliminary reports on economic investigatloos 
the results of whi<^ are to be published later in more detailed fonn. Tb» 
papers are such only as have a direct economic bearing, all topics of poniy 
scientific interest being excluded. Each paper was issued seperatdy ss 
an advance chapter as soon as it was ready. A list of the papers arranged 
according to subjects follows : 

Petroleum and natural pa«. 

The Healdton oil field, Charter County, Okla., by C. H. Wegonann and 
K. C. Heald. 

The Loco gas field, Stephens and Jefferson counties, Okla., t^ G. H. 
Wegemann. 

The Duncan gas field, St^hens County, Okla., by C. H. W^^emana 

A reconnaissance in Palo Pinto County, Tex<^ with special reference to 
oil and gas, by C H. Wegemann. 

Possibilities of oil in the Porcupine dome, Rosebud County, Mont, t^ 
a F. Bowen. 

The Lawton oil and gas field, Okla., by O. H. Wegemann and B. W. 
HowelL 
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Antldiiies In the OlintOD sand near Wooster, Wayne County, Ohio, by 
O. A. Bonine. 

A reconnaissance for oil near Quanah, Hardeman County, Tex., by C. H. 

Oil and gas near Basin, Big Horn County, Wyo., by C. T. Lnpton. 

Gteology and oil prospects of Cuyama Valley, Cal., by W. A. English. 

Structure of the Berea oil sand in the Summerfield quadrangle, Guernsey, 
Noble, and Monroe counties, Ohio, by D. D. Condit. 

Structure of the Berea oil sand in the Woodsfleld quadrangle, Belmont, 
Monroe, Noble, and Guernsey counties, Ohio, by D. D. Condit. 

Coal. 

Field apparatus for determining ash in coal, by C. E. Lesher. 
The Orofino coal field, Clearwater, Lewis, and Idaho counties, Idaho, by 
C5- T. Lupton. 

Geology and coal resources of northern Teton County, Mont., by Eugene 
Stebinger. 

Analyses of coal samples from various parts of the United States, by 
M. R. Campbell and F. R. Clark. 
^uiXKTizv 624. Useful minerals of the United States, compiled by F. C. Schrader, 
R. W. Stone, and Samuel Sanford. 1917. 412 pages. 

A thoroughly revised edition of Bulletin 585 (published in 1914) greatly 
enlarged and brought up to date. Like the earlier work, the present one 
gives concisely the location, by States and counties, of the. principal deposits 
of useful minerals and includes a glossary showing the composition and 
character of each mineral, the location of Its principal deposits, and Its 
chief uses. In the revision 160 mineral names have been added to the 
glossary and about 1,000 new localities of mineral deposits are listed. As 
a mineral directory this bulletin will be useful to scientific bureaus and 
educational institutions that deal with inquiries from the general public 
concerning commercial mineralogy, as well as to the prospector, miner, 
manufacturer, business man, and student of economic conditions. 
BuixETiN 625. The enrichment of ore deposits, by W. H. Emmons. 1917. 530 
pages, 7 plates, 29 text figures. 

This paper is an amplification of an earlier Survey bulletin by the same 
author on the enrichment of sulphide ores (Bulletin 529). It is a discus- 
sion of representative deposits, especially of the paragenesis of their ores 
and of the principles that underlie the processes of enrichment These 
principles are already fairly well understood and have proved to be of 
considerable economic value as applied to the development of many mineral 
deposits. The book is Illustrated by halftone plates of specimens of 
enriched ores and diagrams, cross sections, and projections of lodes and 
ore bodies which exemplify the principles of enrichment 
Bulletin 627. The lignite field of northwestern South Dakota, by D. E. Win- 
chester, C. J. Hares. B. R. Lloyd, and B. M. Parks. 1916. 169 pages, 
11 plates, 3 text figures. 

This report embraces the results of geologic examinations made during 
the summers of 1911 and 1912 for the purpose of classifying as coal or 
noncoal land a large tract of public land in Perkins and Harding counties, 
S. Dak. This tract is a rectangular area of about 4,900 square miles and 
includes nearly all the valuable lignite of the State. The authors give a 
brief description of the geography and geology of the area as a whole and 
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. detailed, deseriptions of tbe coal beds by townships. The illnstratknt 
consist mainly of geologic maps of Harding and Perldns counties and lignite 
sections in these counties. 

Buixmif 630. The ChLsana-White River district, Alaska, by S. R. Oapps. imc 
130 pages, 19 plates, text figures. 

This report deals with ttiat part of Alaska wliidi is drained by White 
and Chisana rivers and describes in detail the gold placers thus far dev«^ 
oped in the region. The author presents evidence to show that these plaeerE 
have been formed because of certain local conditions which are not Wtdj to 
be repeated in other parts of the field and concludes ther^ore that tbe out- 
look for finding other placer deposits in this intensely glaciated regton is 
not favorable. The evidence of wide distribution of copper and gold miner- 
alization, however, gives promise that lode mining may be successful in 
. this field provided it is made accessible by a railroad. The l>ook cootains 
topographic and geologic maps of the district, sketch maps and diagrams 
showing distribution of timber and geologic structure, and many halftooe 
plates Illustrating geologic features. 

Bulletin 631. The Yukon-Koyukuk region, Alaska, by H. M. Eakin. 1916. 88 
pages, 10 plates, 2 text figures. 

Gives the results of a reconnaissance survey in the Yukon-Koyukuk re- 
gion made by the author in 1913. Although the economic results of this 
Investigation are largely negative on account of the paucity of mineral 
deposits in the region, the intrusive granites to which the mineralization is 
due are widely distributed and thus afford some hope that auriferoiB 
deposits may still be discovered. The author presents also an analysis of 
the problems relating to the origin of the drainage system of the middle 
Yukon country. 

Bulletin 685. Spirit leveling In Georgia, 1896 to 1914, inclusive; R. B. Mar- 
shall, chief geographer. 1916. 60 pages, 1 plate. 

Bulletin 636. Spirit leveling in Arkansas, 1896 to 1915, inclusive ; R. B. Mar- 
shall, chief geographer. 1916. 56 pages, 1 plate. 

BuLLirriN 637. Spirit leveling in Texas, 1896 to 1915, inclusive; R. B. Marsliall 
chief geographer. 1916. 254 pages, 1 plate. 

Bulletin 638. Spirit leveling in New Mexico, 1902 to 1915, inclusive; R. B. 
Marshall, chief geographer. 1916. 112 pages, 1 plate. 

Bulletin 639. Spirit leveling In Mississippi. 1901 to 1915, inclusive ; R. B. Mar- 
shall, chief geographer. 1916. 80 pages, 1 plate. 

Reports on precise and primary leveling in the States named, showing 
the exact altitude above sea level of a great many places. These deva- 
tlons have been adjusted by the United States Coast and €leodetic Survey 
from precise leveling. The work In Texas during 1902, 1908, 1909, and 
1910 was done in cooperation with the State. Each bulletin contains a 
halftone plate showing Geological Survey designs for l>ench marks. 

BuLLirriN 640. ContMbutlons to economic geology (short papers and preliminary 
reports), 1916, Part I, Metals and nonmetals except fuel9; F. L. Ransome 
and H. S. Gale, geologists in charge. 191T. vlii, 255 pages, 9 plates, 24 
text figures. 

This bulletin Includes 13 papers on investigations of mineral deposits 
except fuels In the United States in 1916. These papers are of the two 
classes Indicated for Bulletin 621 (p. 18). Their titles, arranged accord- 
ing to subjects, are given on page 21. 
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Oold an4 Hlver. 

HecoDDalssance of the ConconuUy and Ruby mining districts, Wash., by 
B. L. Jones, jr. 

Lode mining In the Quartzburg and Grimes Pass porphyry belt, Boise 
Basin, Idaho, by E. L. Jones, .jr. 

The Golden Arrow, Clifford, and Ellendale districts, Nye County, Nev., 
by H. G. Ferguson. 

The Gold Log mine, Talladega County, Ala., by E. S. Bastln. 

Placer deposits of the Manhattan district, Nev., by H. G. Ferguson. 

Lead and zinc. 

Notes on the promontory district, Utah, by B. S. Butler and V. C. Heikea. 

Rare metals. 

Molybdenite near Ramona, San Diego County, Cal., by F. C. Calkins. 
An occurrence of nickel ore in San Diego County, Cal., by F. C. Calkins. 
Tin ore In northern Lander County, Nev., by Adolph Knopf. 
Tungsten deposits of northern Inyo County, Cal., by Adolph Knopf. 

MisceUaneouM. 

Some manganese mines in Virginia and Maryland, by D. F. Hewett 
Gypsum in the southern part of the Big Horn Mountains, Wyo., by C. T. 
LfUpton and D. D. Condit. 

The Garrison and Philipsburg phosphate fields, Mont, by J. T. Pardee. 

Parts of Bulletin 641, Contributions to economic^ geology, 1916, Part II, as 
follows : 
BururriN 641-B. Tht- oil and gas geology of the Foraker quadrangle, Osage 
County, Okla., by K. C. Heald. 1916. Pp. 17-47, Pis. II-III, figs. 1-10. 

A brief account of the geography and geology of the Foraker quadrangle. 
The author describes in detail those strata which are valuable as key 
horizons, gives the probable positions of oil sands, portrays the geologic 
structure by map and stereogram, and describes fully those anticlines 
which he believes favorable for the accumulation of oil and gas. In con- 
clusion he gives specific recommendations for prospecting and sets forth 
his reasons for believing that accumulations of oil and gas are to be found 
In this area. 
Bulletin 641-C. Possibilities of oil and gas in north-central Montana, by 
Eugene Stebinger. 1916. Pp. 4^-91, Pis. IV-VII, figs. 11-12. 

This paper summarizes all the available data concerning the possible 
occurrence of oil and gas in an area of about 22,000 square miles in north- 
central Montana, extending from the latitude of Great Falls northward to 
the international boundary, and points out a number of anticlines and other 
structural features in this area which seem to be favorable for prospecting. 
The illustrations consist of geologic sketch maps and sections showing oil 
and gas prospects and structural conditions. 
Bulletin 641-D. Structure of the Vicksburg-Jackson area. Miss., with 
special reference to oil and gas, by O. B. Hopkins. 1916. Pp. 93-120. 
PL VIII. 

Describes briefly the geology of the Vicksburg-Jackson district, laying 
special stress on those features which indicate a possible store of oil and 
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gas there. The author points out which of the areas that have beao ex- 
amined hy the Survey are considered favorable and which unfavorable for 
the accumulation of oil. A map of the district accompanies the report 
BcTLLETiN 641-E. An anticlinal fold near Billings, Noble County, Okla.. bj 
A. E. Fath. 19ia Pp. 131-138, PI. IX, fig. 1. 

Discusses the possibilities of developing an oil and gas field on a Ger- 
tain anticline near Billings, Okla., and gives the logs of several wells tbtt 
have been drilled in this vicinity. 
Bulletin 641-F. Oil shale in northwestern Colorado and adjacent areas, 1^ 
D. E. Winchester. 19ia Pp. 13^-198, Pis. X-XIX. figs, ia-14. 

Gives the results of an examination of the Green River formatioa in 
Colorado and Utah to determine the richness of the oil shale of that fomift- 
tion. Contains data showing the quantity and quality of the oil that msj 
be distilled from the richer beds of shale, the number of such beds at the 
different localities examined, and the general distribution of the shale 
throughout northwestern Colorado and adjacent parts of Utah and Wyo- 
ming. 
Bulletin 641-G. Geology of the Upper Stillwater Basin, Stillwater and Car- 
bon counties, Mont., with ^)ecial reference to coal and oil, by W. R. Calv^t 
1916. Pp. 199-214, Pis. XX-XXI. 

In this paper the author compares the geology of the Upper Stillwater 
Basin, Mont, with that of the Red Lodge district, already studied, in order 
to show the relation between the coal-bearing rocks of the two areas. He 
concludes that while the coal in the Upper Stillwater Basin compares favor 
ably in quality with that in the Red Lodge district, the available tonnage 
is much less. Lack of adequate transportation facilities at present in the 
Upper Stillwater field also limits its production to the local demand. 
Bulletin 641-H. Geology of the Hound Creek district of the Great Falls cot! 
field. Cascade County, Mont, by V. H. Bamett 19ia Pp. 215-231. PL 
XXII, fig. 15. 

Describes the geologic formations and structure in the Hound Creek dis- 
trict with reference to the occurrence or absence of coal-bearing rocks. 
Concludes that development of the coal deposits will d^>end entirely on the 
local demand, not only because of the poor transportation facilities of the 
field but also because the coal occurs in too small quantity and Is too im- 
pure to Justify the establishment of a plant to mine coal for shipment 
Bulletin 641-1. Anticlines in central Wyoming, by C. J. Hares. 1916. Pp. 

233-279, PI. XXIII. figs. 16-34. 
Bulletin 641-J. Anticlines in the Blackfeet Indian Reservation, Mont, by 
Eugene Stebinger. 1917. Pp. 281-305, Pis. XXIV-XXV, fig. 35. 

These two papers give brief accounts of the geologic formations in the 
districts mentioned in their titles and detailed descriptions of the anti- 
clines and other folds that appear to contain oil or gas. The illustrations 
for each paper include a map showing the anticlines described in that paper. 
In addition, Bulletin 641-1 contains geologic sections through the antlclUies 
and Bulletin 641-J a geologic sketch map of Blackfeet Indian Reservation, 
showing sections and wells drilled for oil or gas. 
Bulletin 641-K. Coals in the area between Bon Air and Clifty, Tenn., by 
Charles Butts. 1917. Pp. 307-^10, fig. 36. 

This* paper was prepared in order to correct a possible misunderstand- 
ing regarding the probable coal resources of a small area in Tennessee be- 
tween Bon Air and Clifty. This area is represented on an ecoDOIni^ 
geology map which forms part of the Plkevllle folio (Geologic Polio 21). 
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iscraed bj the Survey In 18M The space was left unshaded on that map 
m^^rely to express a lack of knowledge concerning the coal resoiihses of 
t^tkG area, and not, as some readers have supposed, to indicate that it con« 
t;jF>iiiw no workable coal beds. Present knowledge seems to Justify the con- 
clusion that two coal beds underUe this area, but their workable portions 
ar^ so situated that investment or mining in the area should be preceded 
Y>sr careful and thoroufi^ prospecting. 
ixjuLXTnn 041-L. Oil resources of black shales of the eastern United States, 
l>y O. H. Ashley. 1917. Pp. 811-828. 

Oives the results of distillation tests of samples of black shale from six 

St&tes east of the Mississiiq;)!, especially as concern the oil content of the 

sliales. Black shales have long been regarded as a possible source of oil, 

but the prohibitive cost of extracting the oil has so f&r prevented the 

process from being practical. The great demand for oil, however, created 

l»y the war, and the knowledge that the yield from the present known 

fields must sooner or later decline have r^ewed interest in oil-bearing 

sbales and led to definite exploratory work on them. 

uj^Lj^rrut 642. Mineral resources of Alaska — ^report on progress of investiga- 

tlons in ldl5, by A. H. Brooks and others. 19ia 879 + x pages, 11 plates, 

14 text figures. 

This volume, whidi is made up of twelve papers by nine authors, is 
ttie tv^elfth of a series of annual bulletins treating of the mining industry 
of Alaska and summarising the results achieved during the year in the 
InTestigation of the mineral resources of the Territory. 

The arrangement and manner of treatment in this volume are the same 
as in those previously issued. The first paper deals with administrative 
matters, the second is a general summary of the mining industry, and the 
remainder deal more specifically with the economic geology of certain dis- 
tricts arranged geographically from south to north. In the geologic papers 
^nphasis is laid <m the conclusions having immediate interest to. the miner. 
The papers were first published separat^y, in small editions. Their titles 
are given below: 

Preface, by A. H. Brooks. 
Administrative report, by A. H. Brooks. 
The Alaskan mining industry in 1915, by A. H. Brooks. 
Mining developments in southeastern Alaska, by Theodore Chapin. 
Water-power investigations in southeastern Alaska, by G. H. Oanfidd. 
Mineral resources of the upper Ghitina Valley, by F. H. Moflit 
Mining on Prince William Sound, by B. L. Johnson. 
The Tumagaln-Knik region, by S. R. Oapps. 
Gold mining in the Willow Creek district, by S. R. Gapps. 
Preliminary report on-the Tolovana district, by A. H. Brooks. 
Exploration in the Cosna-Nowitna region, by H. M. Eakin. 
Mineral resources of the Ruby-Kuskokwim region, by J. B. Merde, Jr., 
and G. L. Harrington. 
BTTLLffHN 048. Spirit leveling in South Dakota, 1896 to 1915, inclusive; R. B. 
Marshall, chief geographer. 1918. 100 pages, 1 plate. 

Gives the results of primary and precise leveling in South Dakota in 
* the years mentioned, showing the altitude above sea level of more than 
1,000 places. Blevations are based on heights of bench marks along precise 
' leTel lines of the Coast and Geodetic Survey as adjusted in 1912, and on 
checked primary leveling of the Missouri River Commission. The book 
contains a halftone plate showing Geological Survey designs for bench 
marltt. 
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BuLLSTnr 644. TriangtUatlon and primary trayerse, 191S-1915; R. B. MarAdL 
chltf geographer. 19ia 666 pages, 2 plates. 

GlTes the results of triangulation and primary traverse In tbe United 
States during the years 1918, 1914, and 1915, listing 980 triangnlatloi 
stations and 7366 traverse stations, nearly all computed on North Amet- 
lean datum. Illustrated by a map of the United States showtns the condi- 
tion of astronomic location and primary control to January 1» 1916, and t 
halftone plate showing Geological Survey bench marks. Issued first In 18 
advance chapters, each covering one State or a group of adjoining Stats. 
BuuxnN 645. Bibliogn^hy of North American geology for 191S, witii subject 
index, by J. M. Nickles. 1916. 144 pages. 

A list, arranged alphabetically by authors* names, of publieattons on tbe 
geology of the Continent of North America and adjacent islands, also 
Panama and the Hawaiian Islands, issued in 1915. The book la Indexed 
and contains lists of chemical analyses reported, and minerals^ rockSi tnd 
geologic formations described. 
Bulletin 646. Spirit leveling in North Carolina, 1886 to 1914, induslve; B. B. 
Marshall, chief geographer. 19ia 71 pages, 1 plate. 

Gives the results of primary and precise leveling in North CaroUna lo 
the years mentioned, showing the altitude above sea level of more than 800 
places. Some of these elevations have been adjusted by the United Stites 
Coast and Geodetic Survey from precise leveling. The woriE daring 1806 
and from 19Q2 to 1910, inculslve, was done in co<q>eration with the StMte. 
The bulletin contains a halftone plate showing Geological Survey beodi 
marks. 
Bi7LLBmf.648. Notes on mining districts in eastern Nevada, by J. M. Hill 
1916. 214 pages, 6 plates, 18 text figures. 

The last of a s^ ies of reconnaissance reports on the ge(^ogy and ore 
deposit^ of Nevada, giving special attention to the less known and compart- 
tively undevtfoped and inaccessible districts. Gives a general outline of 
the geology of eastern Nevada, including a brief discussion of the nature 
and occurrence of the ore deposits of the region, as a whole, and detailed 
descriptions of individual mining districts. The illustrations include a 
map of eastern Nevada, showing the location of some of the districts de- 
scribed and sketch maps of the districts themselves. 
Bulletin 649. Antimony dq[K>sits of Alaska, by A. H. Brooks. 1916. 67 pages. 
8 plates, 8 text figures. 

A general account, so far as the known facts permit, of the stibnite lodes 
of Alaska, followed by more detailed descriptions of the principal anti- 
mony-bearing districts. Until recently the comparatively small consomp- 
tion and low price of antimony have not encouraged the dev^opment of 
the Alaska stibnite deposits, although this ore, which bears the sulphide of 
antimony and Is the principal source of the metal, has been noted in 67 
localities in the Territory. The present unusual demand for antimoiiy. 
however, has led to shipments of the ore from Alaska and renewed interest 
In the development of the Alaska mines. The illustrations consist of lOMfe 
showing the distribution of antimony deposits and lodes and the locatioD 
of stibnite mines and prospects. 
BmxJBTXN 650. Geographic tables and formulas (fourth edition) ; compiled' bj 
8. S. Gannett 1916. 888 pages, 8 text figures. 

Includes cocMrdlnates for the projection of maps on different scales, areu 
of Quadrilaterals of the earth's surface of different extent, tables of lo8i- 
rithms, computations of geodetic positions, and other tables and ftniDtiltf 
used in making maps. 
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ux-z^iBTiN 662. TnngsteD minerals and deposits, by F. L. Hess. 1917. 85 pages, 
2CS plates, 4 text figures. 

Gives the known general facts about tungsten, desorlbes the minerals In 
^wliich it is found and the kinds of d^;x>sits from which these minerals 
bave been obtained, and shows, by numerous illustrations, some in the 
iiatnral colors, the appearance of typical specimens of the, various tungsten 
minerals. The paper should be of interest not only to the prospector and 
xnin^r but also to those who have no particular knowledge of minerals. 
^xjT^UKmN 653. Chemical relations of the oil-field watars in San Jbaquin Valley 
< preliminary report), by G. S. Rogers. 1917. 119 pages, 7 text figures. 

A study of the chemistry of the waters of the San Joaquin Valley oil 
fields, based on several hundred analyses of water from different depths 
and leading to the following conclusions: (1) That oil-field water is not 
necessarily salty; (2) that sulphate diminishes in amount as the oil zone 
is approached and finally disappears; (8) that the concentration of car- 
t>onate increases as the oil zone is approached ; and (4) that the horizon, 
mrith respect to the oil zone, at which these alterations take place is dif- 
ferent in each field. The author first presents the evidence on whidi the 
foregoing conclusions are based and discusses the interpretation of water 
analyses and their value from the operator's point of view, and then dis- 
cusses also the chemical relations of water and oil. He hopes that this 
preliminary presentation wUl show the importance of experimental geo- 
cliemical work on the Interaction of the organic constituents of oils and 
tlie inorganic substances found in the oil-field waters. 
Bi7u:.KnN 657. The use of the panoramic camera in topographic surveying, with . 
notes on the application of photogrammetry to aerial surveys, by J. W. 
Bagley. 1917. 88 pages, 15 plates, 22 text figures, 1 Insert 

Describes the field and office instruments used in topographic surveys 
of certain parts of Alaska in which the ordinary plane-table instruments 
were supplemented by the panoramic camera, shows the way they were 
used, and pres^its some of the results obtained. The method was first 
tried out in Alaska because that Territory contains a greater proportion 
of mountains favorable for phototopographic surveying than the United 
States proper. Includes also a discussion, based largely on French trea- 
tises, of the use of the camera in aerial surveys. The illustrations consist 
of maps showing positions of camera stations, photographs taken with the 
panoramic camera, and diagrams showing features of the instruments and 
details of the computations required in using them. 
BuiXETiN 660-A. Notes on the geology and iron ores of the Cuyuna district, 
Minn., by B. C. Harder and A. W. Johnston. 1917. Pp. 1-26, PI. I. 

Part of Bulletin 660, Contributions to economic geology, 1917, Part I. 
A brief preliminary report of the results so far obtained in a geologic 
examination of the Cuyuna iron district, In connection with which a study 
has also been made of the rock outcrops in east-central Minnesota, imme- 
diately west, south, and east of the district. Contains a map of east- 
central Minnesota showing the location of the Cuyuna district and a part 
of the MesabI district. 
BuiXETiN 661-A. The Cleveland gas field, Cuyahoga County, Ohio, with a study 
of rock pressure, by G. S. Rogers. 1917. Pp. 1-99, Pis. I-II, figs. 1-13. 
* Part of Bulletin 661, Contributions to economic geology, 1917, Part II. 
Describes briefly the stratigraphy, structure, and gas resources of the 
Cleveland field, which is of special interest on account of Its immediate 
proximity to a great manufacturing city that has long been a consumer of 
large quantities of natural gas. Discusses the life and decline of gas wells 
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in general and ptfrticolarly of those In this field, which, nnfortmiflt^f^ ^ 
a conspicuous example of wasteful develc^ment. Contains a map 
the geologic structure of the Clev^and gas field and diagrams aix 
representing the decline in rode pressure and the accompanying decresK b 
production in numerous wells in this fi^d. 
Parts of Bulletin, 666, Our mineral supplies. This bulletin will be m&de mp «f 
short summaries of the mineral supplies of the United States that uc 
useful in time of war. The following chapters have already been faseed: 

Bulletin OB^A. Chromite, by J. S. Diller. 1017. 6 pages. 

BuLUCTiN 666-B. Sulphur, by P. S. Smith. 1917. 4 pages. 

Bulletin 666-C. Manganese, by D. F. Hewett, 1917. 12 pages, 2 text fignra 

BuuxTiN 666-D. Platinum, by J. M. Hill. 1917. 4 pages. 

BinxBTiN 666-B. Gypsum, by R. W. Stone. 1917. 8 pages. 

BuLLBTiN 666-F. Salt, bromine, and calcium chloride, by R. W. Stone. ISIT. 
4 pages. 

BuLLEnif 666-G. Sand and gravel, by R. W. Stone. 1917. 8 pages. 

Bulletin 666-H. Asbestos, by J. S. Diller. 1917. 4 pages. 

BuLurriN 666-1. Talc and soapstone, by J. S. Diller. 1917. 2 pages. 

Bulletin 666-J. Phosphate rock, by R. W. Stone. 1917. 4 pages. 

Bulletin 666-K. Qrinding and polishing materials, by F. J. Kats. 1911 
3 pages. 

Bulletin 666-L. Graphite, by H. G. Ferguson. 1917. 7 pages. 

Bulletin 666-M. Goal, by C. B. Lesher. 1917. 7 pages. 

BxTLLETiN 666-N. Potash, by H. S. Gale; 1917. 4 pages. 

Bulletin 666-0. Bauxite and aluminum, by J. M. Hill. 1917. 4 pages. 

Bulletin 666-P. Alaska's mineral su];q[>lie8, by A. H. Brooks. 1917. 14 
pages. 

Bulletin 666-T. Clay and clay products, by Jefferson Hiddleton. 191T. 
8 pages. 

Bulletin 666-W. Barium and strontium, by J. M. Hill. 1917. 8 pages. 
Wateb-Sufplt Paper 860. Surface water supply of the United States, 19U, 
Part X, The Great Basin ; N. 0. Grover, chief hydraulic engineer ; B. A 
Porter, H. D. McGlashan, F. F. Henshaw, and G. O. Baldwin, district 
engineers. 1916. 293 pages, 2 plates, 1 text figure. 
Wateb-Supply Paper 861. Surface water supply of the United States, 1913. 
Part XI, Pacific slope basins in California ; N. C. Grover, chief hydraulic 
engineer; H. D. McGlashan and F. F. Henshaw, district engineers. 19161 
514 pages, 2 plates, 1 text figure. 
Wateb-Supplt Paper 362. Surface water supply of the United States, 19U 
Part XII, North Pacific drainage basins ; N. C. Grover, chief hydraulic eo- 
gineer ; G. L. Parker, W. A. Lamb, G. C. Baldwin, and F. F. Henshaw, dis- 
trict engineers. 1916. 764 pages, 2 plates. (Issued first in three separate 
chapters bearing the following titles : A, Pacific basins in Washington tod 
Upper Columbia River basin; B, Snake River basin; C, Lower Columbia 
River and Rogue, Umpqua, and Siletz rivers.) 

These reports present briefly the results of measurements of stream 
flow made In the drainage basins named during the calendar year 1911 
Data for each gaging station are given under the following headings : Loca- 
tion, Records available, Drainage area, Gage, Channel, Discharge measQie^ 
ments. Winter fiow, Diversions, Accuracy, and Cooperation. The books 
contain also tables giving gage heights and daily and monthly discharsea 
at each station, and halftone plates representing typical gaging statlooa, 
current meters, and automatic water-stage recorders. 
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ATKB-SxjppLT Pafcb 880. The Navajo country, a geographic and hydro- 
graphic reconnaissance of parts of Arizona, New Mexico, and Utah, by 
H. E3. Gregory. 1916. 219 pages, 29 plates, 29 text figures. 

Gives a brief account of the history and exploration of the Navajo 
country, a description of Its geographic features, and a detailed discus- 
flAon of its water resources. The Navajo country Includes six Indian res- 
ervations, comprising more than 22,000 square miles — ^the .largest area of 
andeveloped Indian land in the United States. As the future of this region 
depends fundamentally on its water sui^ly, the author, in his investiga- 
tions, devoted his efforts primarily to the solution of this problem. The 
illustrations Include topographic and geologic maps of the Navajo country, 
numerous halftone plates depicting interesting features of its geography 
and geology, sections of many of the wells In the region, and diagrams 
showing distribution of ground water and rainfall and methods of con- 
structing wells and water catches. 
eATKB-SuPFLT Papkb 881. Surface water supply of the United States, 1914. 
Part I, North American slope drainage basins ; N. G. Grover, chief hydraulic 
engineer; G. C. Covert, O. H. Pierce, and G. G. Stevens, district engineers. 
1916. 195+xxxvll pages, 2 plates. 
^ATKB-SxjppLY Paper 882. Surface water supply of the United States, 1914. 
Part II, South Atlantic and eastern Gulf of Mexico basins ; N. C. Grover, 
chief hydraulic engineer ; G. G. Stevens and W. B. Hall, district engineers. 
1916. 66+xxx pages, 2 plates. 
Wateb-Stjpply Papeb 884. Surface water supply of the United States, 1914. 
Part IV, St. Lawrence River basin, prepared under the direction of N. C. 
Grover, chief hydraulic engineer, by W. G. Hoyt, A. H. Horton, C. G. Govert, 
and G. H. Pierce. 1916. 128+xxlx pages, 2 plates. 
Watkb-Sitfply Paper 886. Surface water supply of the United States, 1914. 
Part VI, Missouri River basin; N. G. Grover, chief hydraulic engineer; 
W. A. Lamb and Robert Follansbee, district engineers. 1917. 220+xll 
pages/ 3 plates. 
Watkr-Supplt Paper 887. Surface water supply of the United States, 1914. 
Part VII, Lower Mississippi River basin; N. G. Grover, chief hydraulic 
engineer; Robert Follansbee and G. A. Gray, district engineers. 1916. 
60+xxxiv pages, 2 plates. 
Watkb-Supplt Paper 891. Surface water supply of the United States, 1914. 
Part XI, Pacific slope basins in Gallfomla ; N. G. Grover, chief hydraulic 
engineer; H. D. McGlashan and F. F. Henshaw, district engineers. 1917. 
384+xxxvl pages, 2 plates. 
Water-supply Paper 892. Surface water supply of the United States, 1914, 
Part XII, North Pacific drainage basins. A: Pacific drainage basins in 
Washington and upper Golumbia River basin ; N. C. Grover, chief hydraulic 
engineer; G. L. Parlter and W. A. Lamb, district engineers. 1916. 200 
pages, 2 plates. 
WatbR'Sxjpply Paper 898. Surface water supply of the United States, 1914, 
Part XII, North Pacific drainage basins, B: Snalse River basin; N. G. 
Grover, chief hydraulic engineer; G. G. Baldwin and F. F. Henshaw, 
district engineers. 1916. 248 pages, 2 plates. 
Water-supply Paper 894. Surface water supply of the United States, 1914, 
Part XII, North Pacific drainage basins, G: Lower Golumbia River and 
Pacific drainage basins In Oregon ; N. G. Grover, chief hydraulic engineer ; 
F. F. Henshaw and G. L. Paricer, district engineers. 1917. 180+xllx 
pages, 2 plates. 
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These papers present briefly the results of measarements of 
iD the basins named in the titles during the calendar year 1914. Data ii 
each gaging station are given under the following heads : Location, 
available, Drainage area. Gage, Channel, Discharge n^easurements, 
of discharge. Diversions, Accuracy, and Cooperation. The books contaia tm 
tables giving gage heights and daily and monthly discharges at eacii 
and halftone plates representing typical gaging stations, current 
and automatic water-stage recorders. At the end of each bo<^ (except K« 
392 and 393, which must be combined with No. 394 to make the eomfk^ 
report for the year on the north Pacific basins) is a list of all gairing set- 
tions maintained in the drainage basins covered and an annotated IMt tf 
publications issued by the United States Geological Survey relating 
cifically to the region, as well as a similar list of reports that are <^ 
interest, covering a wide range of hydrologic subjects, and brief r efe n s ag 
to reports published by State and other organizations. 
Watkr-Supply Papeb 395. Colorado River and its utilisation, by E. C Ia 
1916. 231 pages, 25 plates, 5 text figures. 

This paper assembles the principal facts relating to the water resoaroes d 
Colorado River, on the proper control of which depends the prodocti^ 
and prosperity of an-area extending over parts of seven States. The aucter 
has studied especially the possibility of controlling the flow of the wlia^ 
river by means of storage reservoirs, so as to avoid a recurrence of the 
disastrous effects on Imperial Valley caused a few years ago by the divi- 
sion of the whole flow of the river instead of merely a part to the Sal^ 
Sink. Proper control would also render available for profitable use la 
enormous quantity of water which now flows unused and almost unieabi? 
to the Gulf of California in the form of floods. 

The illustrations consist of maps showing irrigable land in parts of tt* 
Colorado River basin and diversions from this basin to that of Mis3$> 
slppi River and to the Great Basin, charts showing daily and annual dis- 
charge and gage heights of Colorado River, and photographic rep^oda^ 
tlons of scenes along the river. 
Water-Supply Paper 396. Profile surveys in the Colorado River basin In Wyo- 
ming, Utah, Colorado, and New Mexico, prepared under the direction o! 
W. H. Herron, acting chief hydrographer. 1917. 6 pages. 43 plates. 

Consists chiefly of maps showing outlines of river banks, islands, positive 
of rapids, falls, and shoals, and existing dams in the Colorado River basan. 
The streams to which the surveys relate are fully described in Water-Snp- 
ply Paper 395. 
Parts of Water-Supply Paper 400, Contributions to the hydrology of the United 
States, 1916, as follows : 
Wateb-Supply Paper 400-B. Artesian water for Irrigation in Little Bitter- 
root Valley, Mont., by O. E. Meinzer. 1916. Pp. 9-37, Pis. I-IV, figs. 1-4. 

Discusses the water resources of the semlarid Little Bitterroot Valley, in 
northwestern Montana, which was opened to white settlers in 1910. Little 
Bitterroot River, which traverses the valley, does not furnish enough watff 
to irrigate the farms, and the rainfall is also Inadequate. The author 
recommends the use for Irrigation of artesian water, the supply of whick 
Is very plentiful In the valley now, and he advocates project ownership 
rather than private, so that there may be no waste. 
Wateb-Supply Paper 400-C. The measurement of silt-laden streams, by R C 
Pierce. 1916. Pp. 89-51, figs. 5-6. 

Gives the results of discharge measurements of San Juan Rlvea* made 
near Bluff. Utah, during the summer of 1915, together with diagrams show- 
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lofiT the ratiiig, area, and velocity curves of the stream flow. The paper 
sliould be of interest to hydraulic engineers who may have occasion to 
measure streams carrying heavy loads of silt. 
/"atcter-Stjpplt Papeb 400-D. Accuracy of stream-flow data, by N. O. Grover 
aod J. C. Hoyt. 1916. Pp. 6a-«8. 

A discussion of the conditions affecting accuracy of records of daily dis- 

obarge and of the degree of accuracy required in such records for their 

tliree principal uses — in predicting flow, in the immediate operation of 

liydraulic works, and in studying past flow. 

Vateb-Supply Paper 40(X-B. Ground water for irrigation in the Morgan Hill 

area, Cal., by W. O. Clark. 1917. Pp. 61-108, Pis. V-VII, figs. 7-11. 

Describes briefly the geology and drainage of the Morgan Hill area, Cal.. 
a paK of Santa Clara Valley about 20 miles from the city of San Jose, 
with especial reference to its ground- water supply and the best means of 
utilizing it Contains maps of the area showing positions and fluctuations 
of the water table at different stages, logs of wells, and tables giving 
^wrater levels in many of the wells. 
ATiot-SuFPLT Papeb 402. Surface water supply of the United States, 1915. 
Part II, South Atlantic and eastern Gulf of Mexico basins ; N. C. Grover, 
chief hydraulic engineer; G. C. Stevens and W. E. Hall, district engineers. 

1916. 51 + XXX pages, 2 plates. 

'ATKa-SuppLY Papeb 405. Surface water supply of the United States. 1915. 
Part V, Hudson Bay and Upper Mississippi River basins; N. C. Grover, 
chief hydraulic engineer ; W. G. Hoyt and A. H. Horton, district engineers. 

1917. 215 + XXX pages; 4 plates. 

'"ateb-Supplt Papeb 407. Surface water supply of the United States, 1915, 
Part VII, Lower Mississippi River basin; N. C. Grover, chief hydraulic 
engineer; Robert Follansbee and G. A. Gray, district engineers. 1917. 43 
+ xxxiii pages, 2 plates. 

These reports present briefly the results of measurements of stream flow 
made in the drainage basins named during the calendar year 1915. They 
are similar to the reports for 1914 noticed on pages 27-28. 

Vater-Supply Papeb 415. Surface waters of Massachusetts, by C. H. Pierce 
and H. J. Dean, 1916. 433 pages, 12 plates, 6 text figures. 

A compilation of available data on the flow of Massachusetts streams, 
including the classic records collected on the Merrimack at Lowell and 
Lawrence,, on the Connecticut at Holyoke, and on the Cochltuate and Sud- 
bury by the Metropolitan Water and Sewerage Board, as well as records 
covering shorter periods, all of which have been studied In the light of 
the best obtainable information and revised where necessary and possible. 
Contains also a gazetteer of streams, lakes, and ponds in Massachusetts 
and Illustrations, consisting of a map of the State showing the principal 
drainage basins and location of gaging stations, a profile of Deerfield River, 
curves showing the water-stage record of several of the streams, and views 
of iams and other devices employed to utilize their water power. 

Wateb-Supplt Papeb 416. The divining rod, a history of water witching, with 
a bibliography, by A. J. Ellis. 1917. 59 pages, 4 text figures. 

This paper was published as a reply to the numerous inquiries that are 
continually received by the Survey from all parts of the country as to the 
efllcacy of the divining rod in locating underground water. The use of 
a forked twig, or so-called divining rod, in locating minerals Is a curious 
superstition that has been a subject of discussion since the middle of the six- 
teenth century and still has a strong hold in the popular mind. Needless to 
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In«s,K7. 

Interlachen, Fla. 
Iowa ( State) .1 
Jacinto, Cal. 
Jacobs Comer, CaL 
Kiefer, Okla. 
Kilmarnock, Va. 
Klmmswlck, Mo.-Ill.* 
Knrand, Cal.* 
Liberty, Maine. 
Logan, Utah-Idaho. 
Logandale, Cal. 
Lyman, Cal. 
Malone, N. Y. 
Mathews, Ya. 
Mechanlcsburg, Ohio. 
Merced, Cal. 
Mllford Center, Ohio. 
Minnesota (SUte).^ 
Mississippi ( State) .^ 



Missouri (Stete).^ 
Mitchell School. Cal. 
Morrow, Ohio. 
Muscle Shoals, Ala. 
Nashua, Mont. 
Octa. Ohio. 
PlkevUle, Ky. 
Plattsburg training camp, 

N. Y. 
Point of Sands. N. Mcz. 
Portland and Tldnlty, Maine. 
Portn^uf, Idaho. 
Pounding Mill. Va. W. Va.» 
Priest Rapids, Wash. 
Richlands, Va.« 
Rlverbank, Cal. 
Rogersville, Ala. 
Sablna, Ohio. 
St Charles, Mich. 
San Joan Bantlsta, CaL 



Santa Rosa, GaL 

Sturgeon, Mo. 

Talking Rock. Ga. 

Three River. Mlch.-lBd. 

Tomah, Wis. 

Tularoaa, N. 

Turlock, CaL 

Urbanna. Va. 

Vernal, Utah. . 

Washington and ▼Icialtjl 

D. C-Md.-Va. 
Washington (natioBal captul 
Waterford. Cal. 
White Mountmln, CaL-Ner. 
Willamette Valley, Oir^ 

sheet 7.« 
WiUamette Valley, Oks. 

sheet &« 
Wind Gap. Pa. 
Xenia, Ohio. 



» PhotoUthograph, 1 : 1,000,000. 

' Sheet completed ; part engraved In 1918. 

* Preliminary edition, showing part of quadrangle. 

* PhotoUthograph In colors. 

OEOLOOIC BRANCH. 
SCOPE OF WORK. 

The Survey was established for ^the classification of the pdblif 
lands and the examination of the geological structure, mineral re- 
sources, and products of the national domain" and was later au- 
thorized '*to continue the preparation of a geological map of thi 
United States." The operations of the geologic branch ext^nl u 
every region of the country and to nearly every field of geolc^j. II 
has taken the lead both in scientific geologic research and in assistinj 



the development of the mineral resources of the country, as well 
taking a part in both popular and technical geologic education. As 
national bureau of public information on geologic matters, relatlnj 
to not only all parts of the United States and Alaska but to othe 
countries as well, the Survey's activities are shown by the range o; 
its correspondence, which is constantly increasing. 

ORGANIZATION. 

The geologic branch is organized in four divisions — geology, Davi( 
White, chief geologist, in charge; Alaskan mineral resources, Alfrec 
H. Brooks, geologist, in charge ; mineral resources, H. D. McCaskej 
geologist, in charge; and chemical and physicaL researches, G. F 
Becker, geologist, in charge 

The geologic investigations to be carried on by the Survey in th( 
United States are planned by the chiefs of sections in the division o 
geology in council with the chief geologist. The chief geologist alsc 
gives particular attention to cooperation with State surveys and de 
votes such time as is available to him for field work to field iaspeio 
tions and conferences with chiefs of sections and geologists and to th( 
direction and inspection of the work of the section of oil and gm 
investigations. 
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PUBUCATIOMS. 

The publications of the* fiscal year 1917 prepared wholly or partly 
rx tlie geologic branch embrace 36 professional papers, bulletins, etc., 
X>S chapters of reports later published as annual volumes, and 5 
r^ologic folios. Titles and brief abstracts of these publications are 
^^ven on pages 14-81. Besides the official publications, 44 papers were, 
vith the permission of the Director, published by scientific societies 
«• elsewhere in scientific and technical journals. Seven reports based 
>D. work done in cooperation with State geological surveys have, in 
Loeordance with the cooperative agreements, been transmitted to the 
?t;ates for publication. One extensive report, prepared in cooperation 
«rith the Carnegie Institution, the Bureau of Fisheries, and the 
E^anama Canal Commission, has been submitted to the National 
&f useum for publication. In the preparation of the reports of mineral 
piroduction considerable material relating to certain of the industries 
Lri the different States is compiled by the State geologists. 

PROOBESS OF GEOLOGIC MAPPING. 

The areas in the United States covered by geologic maps published 
by the Survey and the general nature of the work in each area are 
shown on Plate I. This map does not, however, indicate areas for 
i?irliich reports, prepared by this Survey, have been submitted for pub- 
lication to cooperating State organizations or to other bureaus and 
departments of the Federal Grovemment. 

The progress of geologic surveying in Alaska is described in the 
section on the devision of Alaska mineral resources (pp. 81-91). 

DIVISION OF GEOIiOGT. 
OBOAVIZATIOV AND PEBSONNEL. 

The scientific force of the division of geology at the beginning of 
the year consisted of 72 geologists, 29 associate geologists, 81 assistant 
geologists, 7 jimior geologists, and 17 geologic aids. During th^ year 
14 members of the scientific staff resigned to take positions in private 
life at higher salaries; 3 members died ; 2 were transferred to another 
bureau ; 1 was transferred to the land-classification board ; 12 were 
dropped from the rolls; 9 new members were appointed; and 1 was 
transferred from another division. The total number of geologists 
of various grades on the divisional staff at the end of the yeai^ was 
134, there having been a net loss of 22. 

For most of the year the division of geology included 10 sections, 
the 8Cop% of whose work was outlined in the last report. In April, 
on account of the increasing importance of the metals used in steel 
making and the special attention required for the alloy metals on 

18549'— 17— ^ 
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account of war conditicms, a redistribution of the work among 11 
sections was made, as stated on pages 43-46. 

The geologic work of the division, both in the field and in iht 
office, is under the immediate supervision of the chiefs of the rcspec 
tive sections, who are directly responsible for efficiency in operatkft 
and the scientific standard of results. Exceptions have been ma<k 
of the studies of the structure in the Great Basin region by G. K 
Gilbert and of the petrologic, structural, and historical researches in 
the San Juan region of Colorado by Whitman Cross. The work of 
these distinguished senior geologists of the Survey is reported di- 
rectly to the chief geologist. The general monographic treatment 
of the geology of the Yellowstone National Park, long in prepara- 
tion by Arnold Hague, was nearly completed at the time of his 
death early in May. 

B. V. L. Stratton, of the geologic branch, received a commissioD 
as lieutenant (assistant paymaster) in the United States Navy jHior 
to June 30, 1917. 

▲XX0TICXVT8. 

The total funds available for the geologic work of the Survey in 
the United States for the year 1916-17 were as follows : 

Geologic surveys $350, 000 

Statutory salaries 13. 700 

Search for potash deposits (part of the appropriation 
for chemical and physical researches) 16,700 

380,400 

These funds were allotted as follows:. 

Section of eastern areal geology $18, 700 

Section of western areal geology 29, 820 

Section of Ckmstal Plain Investigations 14,810 

Section of stratigraphy and paleontology 18, 120 

Section of metalliferous deposits 54,000 

Section of nonmetalUferous deposits (Including potash) 38, 820 

Section, of glacial geology 6,150 

Section of eastern coals 7,040 

Section of western coals 18, 510 

Section of Iron and steel alloys^ 000 

Section of oil and gas 52, 380 

Geologic map editing . 7, 020 

Great Basin investigation and Inspection 3, 600 

Supervision, administration, salaries of clerical, tech- 
nical, and skilled labor forces, instruments, supplies, 

and contingent fund 80, 510 

350,680 
Land-classiflcatlon board , 29,720 

880,400 

^ The work of tbla section during the spring was mainly carried in the aUotaenti W 
ptb«r sections. 
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Of the amounts allotted to this division $272,500 was expended 
directly for field work, including the search for potash. Of this 
amount $180,800, or 66.3 per cent, was expended west of the one 
hundredth meridian and $91,700, or 33.7 per cent, east of the one 
hundredth meridian. With the $29,720 for the operations of the 
land classification board, 69.6 per cent of the total, exclusive of the 
allotment for supervision, etc., was spent for investigations west 
of the one hundredth meridian — that is, essentially in the public land 
States. The expenditures for supervision, etc., are divisible in about 
the same proportion between the eastern and western work. 

OOOPEBATXOV WITH 7SDERAL BVBEAVS AND STATE 8UBYET8. 

In strictly geologic field investigations or paleontologic studies the 
Survey cooperated, through the division of geology, with 25 States — 
Alabama, Connecticut, Florida, Georgia, Illinois, Indiana, Iowa, 
Kentucky, Maryland, Michigan, Minnesota, Mississippi, Missouri, 
New Jersey, North Carolina, North Dakota, Oklahoma, Ohio, Penn- 
sylvania, Tennessee, Texas, Vermont, Virginia, Washington, and 
Wisconsin. Informal cooperation exists between the Survey and all 
the States having geological surveys. 

Foremost in the service rendered by the geologic branch of the 
Survey to other departments are the reports on the drainage and 
underground water supplies of the Gulf and Atlantic Coastal Plain 
and the information furnished as to camp locations, foundations, 
building materials, etc. The Survey cooperated with the Bureau of 
Mines in the metallographic study of ores and the investigation of 
the invasion of California oil wells by salt water, and with the 
Bureau of Mines, the Bureau of Standards, and the Office of the 
Supervising Architect in the grading of the Indiana limestones. 
A technologic paper prepared by a Survey geologist in the course of 
his detailed investigations of mineral deposits has been submitted for 
publication to the Bureau of Mines, which in turn has transmitted 
to the Survey a geologic report to be published as a bulletin. The 
Survey is also engaged with the Bureau of Standards, the Bureau of 
Mines, and the Office of Public Roads and Rural Engineering in a 
thorough and systematic study of the building stones of the United 
States. Field examinations of oil, gas, and nitrate deposits have 
been made for the War and Navy departments. Through the divi- 
sion of geology it cooperated informally with the Smithsonian Insti- 
tution, the Bureau of Fisheries, the Coast and Geodetic Survey, the 
Forest Service, the Weather Bureau, the Lighthouse Service, and 
the Office of Indian Affairs, as well as with a number of institutions 
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of learning, including in particular the Geophysical Laboratory and 
the Marine Biological Station of the Carnegie Institution. Services 
have been rendered to the Department of Justice in connection with 
its suits regarding public lands; to the Bureau of Foreign and 
Domestic Commerce in reporting the production of certain raw mate- 
rials ; and, most important of all, to the General Land OflSce in ike 
classification of withdrawn coal, oil, and phosphate lands. 

OSMERAL rZATVBES 07 THZ WORK 07 THE TSAR. 

All phases of geologic work have been continued, though for lack 
of funds it has been necessary to refuse requests for field examina- 
tions in greater number than ever before. During the later part of 
the year, especially after the declaration of war, not only were such 
requests much more numerous but the offers to the Government of 
mineral deposits of many kinds and in many regions necessitated 
special examination of all available data. 

The dominant feature of the work of this division during the year 
has been the greater concentration of effort along economic lines, par- 
ticularly in the location and development of mineral deposits of 
special importance to the successful prosecution of the war and the 
continued maintenance of the industrial strength of the Nation. 

In recognition of the probable deficiency of the domestic petroleum 
supply to meet the demands to be made upon it for war purposes, this 
vital question was among the first to receive attention. Careful e^- 
mates of the country's oil resources, based on the most complete and 
trustworthy criteria available, were made by the oil and gas geologists 
most familiar with the different fields and provinces. The general 
results of these estimates, summarized by fields and integrated as to 
oil contents of the public lands, naval reserves, etc., have been pub- 
lished. At the same time the progress of exploration by the drill 
has been carefully followed, and every effort has been made to extend 
assistance. The search for areas in which the geologic conditicms, 
including the structure, would appear to be favorable for the occur- 
rence of undiscovered oil pools was pushed as vigorously as was pos- 
sible with the available resources in funds and trained oil and gas 
geologists. Mention of this work will be found in the accounts of 
the geologic investigations in the different States. During the year 
ten reports pointing out areas favorable for testing in different 
State have been printed ; nine similar reports are in process of publi- 
cation, and fifteen others are in process of criticism or ready for trans- 
mission. For some areas, in order to bring more quickly the particu- 
lar results of the geologic explorations to the attention of the public, 
short advance statements have been distributed to the press. 
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In the administration of Indian lands by the Office of Indian Af- 
fairs there has been active cooperation on the part of the Geological 
Survey. This has been accomplished by the geologic examination of 
these lands prior to their leasing. The prompt publication of the 
results obtained by the geologist has proved an incentive to the leas- 
ing of the particular areas on which reports are made, a guide to the 
valuation of the leases, and a help in concentrating drilling where 
conditions are most favorable for large production. 

The investigation of the so-called hydrocarbons or oil-shale de- 
posits of the country, begun four years ago by the Survey, has been 
diligently prosecuted. The extension of the oil shales of the Uinta 
Basin westward toward Green River in Utah has been mapped, with 
the discovery of new areas, so that it is now estimated that there 
is enough of this shale, in beds 3 feet or more in thickness and capable 
of yielding more than 22 gallons of oil to the ton by distillation, to 
provide as much as 40,000,000,000 barrels of petroleum. The Uinta 
Basin contains a vast storehouse of petroleum in this form, Ihe vol- 
ume of which is better realized when it is recalled that all the oil 
that has yet been produced in the United States is but about 8,500,- 
000,000 barrels. The oil fields of the United States are now produc- 
ing a little over 300,000,000 barrels of petroleum a year, which is 
about two-thirds of all that is yearly taken from the ground the 
world over. What new oil pools and fields may yet be discovered 
in other parts of the world, particularly the less explored regions, 
no one can foretell, but it seems probable not only that oil will be 
distilled from the shales of the Green River group long after the 
principal oil fields of the world have been exhausted but also that 
the total amount that will be obtained from this source may exceed 
the world's total production of natural petroleum. The standard of 
richness named in the above estimate is said to be up to the average 
of the Scotch shale, which has for many years been tiie basis of a 
large industry and which is now providing distillate for British 
naval and military uses. 

A report showing the distribution of the oil shales in Colorado 
and northeastern Utah and giving analyses and the results of rough 
tests and laboratory experimental distillations, nitrogen determina- 
tions, etc., has been issued as Bulletin 641-F, and another report 
deseribing the westward extension of the deposits, with additional 
details as to the composition of the shales, is now ready for publica- 
tion. A report giving the results of distillation tests of richly bi- 
tuminous shales in several of the Eastern States has been issued as 
Bulletin 641-L, 
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The investigation of the oil shales has been typically a prepare«J- 
ness measure. How soon it will be necessary to draw rapidly frctt 
this source remains to be seen, but it is worthy of note that a smail 
commercial plant is already about to begin the treatment of the ml 
shales near De Beque, Colo., and that several other plants are pro- 
jected or in process of construction. Undoubtedly the shales will be 
found somewhat richer under thick cover than where they have bten 
sampled at the outcrop. It is gratifying also to observe that several 
State surveys are giving attention to the subject of recovering nii 
from such bituminous shales and of investigating their poesibk 
imp(H*tance as a source of new as well as of already known by- 
products. 

A new map showing the oil and gas fields of the United States and 
the trunk pipe lines, together with the oil-exporting points, has been 
prepared under the supervision of J. D. Northrop and is now in 
process of engraving. 

Another branch of war-pr^a redness work to which precedence 
has been given in this division during the year is the systematir 
investigation of reported or little known deposits of minerals which 
are especially important to the conduct of the war but for which 
the country is largely dependent on importations, the attention of the 
public being called to such of these as may with commercial success 
be made to contribute to the Nation's supply. Among the more im- 
portant of these minerals are potash, nitrates, manganese, pyrtte. 
tungsten, chromite, tin, antimony, and molybdenum. 

The search for commercial sources of potash and nitrates has con- 
tinued with unabated zeal. As the stocks 'of imported pota^ salts 
have diminished almost to exhaustion and prices for these materials 
have increased tenfold and even more, the demand for assurance of t 
certain supply has become more urgent. Fortunately the most in- 
dispensable requirements have been met, although with a production 
in 1916 of less than 5 per cent of the normal consumption before the 
war, there is still much room for improvement During the first half 
of 1917 the rate of production was more than twice Uiat for 1916 and 
continued improvement is expected. 

The greater part of the potash so produced has been derived from 
mineral sources, although considerable has been obtained from or- 
ganic materials, such as molasses residue from distilleries and kelp 
and wood ashes. The most promising source of potash is the saline 
deposit at Searles Lake, Cal. The first published announcement of 
this as a potentially valuable deposit of potash was made by the 
United States Geological Survey in March, 1912, a|id it is naturally 
a source of some satisfaction to see this prediction fulfilled, especially 
as it was regarded as the opposite of scientifically conservative opin- 
ion at the time of publication. Considerable potassium sulphate has 
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l^w been recovered from the alunite of Marysvale, Utah. This de- 
osit also was the subject of special study by the United States Geo- 
z»^arical Survey and was povered in its early publications on the pros- 
»^K2tive sources of potash. The Nebraska alkali lakes have made a 
vx uprising record of production. Although not of large extent or 
earning to offer a great reserve of raw material, the exceptionally 
li^h content of potash in some of these waters made this product 
>Txe of the most readily available sources for a commercial output, 
rtiis source also was early reviewed in the Survey pota^ pubUca- 
ions, but though the facts of its potash content were carefully stated, 
Ixe occurrence was not then given the prominence that some of the 
itiier apparently more extensive resources received. For a time the 
^4^ebraska lakes held the lead as a source of commercial potash, and 
Ytey still yield a very important production. 

Besides those projects that have reached more successful develop- 
ment, many enterprises and prospects have been inspected, most of 
^^hich have been absolutely disappointing. However, the principal 
efforts of the Government geologists have be^i directed to the study 
o:f raw materials which might become available as a basis of potash 
manufacture, although naturally this has involved mpre or less the 
consideration of processes by which this material could be utilized. 

During 1916-17 nearly all the special fund allotted to the potash 
investigations was devoted to the exploration of buried saline de- 
posits by drilling. The drilling of the well at Cliffside, in Potter 
County, Tex., was resumed as soon as it was possible to obtain de- 
livery of the necessary equipment and to reorganize the crew after 
the allotment of fimds for the year became available. At the end 
of June, 1917, this well had reached a depth of 1,657 feet, which 
approached the limit, 1,800 feet, set in the original plan. This limit 
was proposed not because it was expected that the salt beds would 
liave been completely penetrated when that depth was reached but 
because it would cover the depths at which slight showings of potash 
salts had been reported in this region. Furthermore, it was as far as 
could probably be drilled with the fund that could be allotted for 
this purpose in a single year. The salt beds cut in this well have 
been very carefully tested, but as yet no valuable deposit of potash- 
rich material has been encountered. The test is conclusive, however, 
only for that portion of the section that has been explored and 
applies only to this one locality or district. The possibilities of find- 
ing strata of potash salts associated with the salt beds and gypsum 
occurring in great number and thickness in the " Red Beds " of the 
Southwest were discussed in the Thirty-seventh Annual Report, 
pages 12-14. 

By courtesy of the owners borings in other areas of the salt- 
bearing formations in Texas and Oklahoma have also been inspected 
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and the cuttings tested, although, owing to the meager facilities of 
the Survey for work of this kind, much impcnrtant boring is mi- 
doubtedly going on without adequate inspection with regard to the 
possibility of finding potash. 

Various other lines of investigation have also been followed. A 
review and more adequate sampling with analysis of some of the 
large potash-feldspar deposits has been started, and some significant 
results bearing on the adequacy of the supply of this raw material 
for a possible future potash industry have been obtained. A report 
is nearly ready for publication. 

The sericite deposits in Greorgia and elsewhere have been examined, 
sampled, and tested for potash, and a review of the important green- 
sand deposits in the Eastern States has been made to ascertain their 
potash contents. The results of these inquiries have been published. 

The general conclusion has been reached that most of the nitrate 
deposits in this country are superficial and that the amount of nitrate 
they contain is not sufficient to make them of commercial importance. 
Yet investigations of all reported discoveries of nitrates have been 
made. In June, under the au^ices of the War Department, H. S. 
Gale, geologist in charge of the section of nonmetalliferous deposits, 
made an examination of nitrate deposits in Guatemala. 

A general report by £. S. Bastin, describing the graphite deposits 
of the country and including information as to several recently dis- 
covered and important deposits of flake graphite, has been submitted 
and is being prepared for publication. 

The mica resources of the Eastern States are reviewed by D. B. 
Sterrett in a comprehensive report now ready for transmission, giving 
special attention to some of the more important areas. 

Systematic examinations, amounting to a qualitative and quantita- 
tive census, of the known or reported deposits of platinum, pyrite, 
manganese, tungsten, chromite, tin, vanadium, sta^ontium, nickel, and 
antimony have been in progress. Toward the end of the year cooper- 
ation in this work has been extended by State geological surveys and 
geologists of State defense councils. 

With the cooperation of a number of State geological surveys, espe- 
cially in the southern Appalachian region, special attention has been 
given to the problem of mining domestic pyrite of satisfactory grade 
sufficiently near the points of consumpti(m and in quantities suffi- 
ciently large to take the place of a portion of the pyrite supply whidi 
has formerly been imported from Spain. Particular attention has 
been given also both to the sulphur deposits that may be^ made avail- 
able and to the pyrrhotite that it will perhaps be necessary to utilise 
in making the large amounts of sulphuric acid needed in the manu- 
facture of munitions and of commercial fertilizers. 

The search for manganese, which is indispensable in the production 
of high-grade steel, has been even more comprehensive and systematic 
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With the cooperation of geologists and of engineers every leported 
manganese deposit is in process of investigation and of qualitative 
and quantitative estimation, with a view to ascertaining the possible 
outputs of different grades of ore, this year, next year, and the year 
following. The more important deposits have been and are now 
under investigation by the geologists of the metalliferous and alloy 
sections of the division. Furthermore, through the cooperation of 
the Bureau of Mines and the War Minerals Conmiittee, a joint com- 
mittee composed of representatives of the Association of State Geol- 
ogists, the geology committee of the Council of National Defense, the 
American Institute of Mining Engineers, the Mining and Metallur- 
gical Society of America, the Bureau of Mines, and the (Geological 
Survey, plans have been made to furnish the expert advisory services 
of some of the most eminent and well-known engineering and mining 
specialists of the country, who have patriotically volunteered to give 
practical professional advice to the miners of pyrites, tin, and man- 
ganese in certain districts where there is greatest need for such coun- 
sel as to mining and milling methods. 

To render fuller service to the producer in marketing his ores and 
to the steel or alloy manufacturer in procuring his domestic ores, the 
Survey has established an efficient system of bringing them together 
by correspondence. To give the industry more ample data on produc- 
tion, while furnishing the Government with information as to the rate 
at which the domestic production is being built up and the rate at 
which imports may be discontinued, the Survey has planned ^e 
quarterly collection and compilation of reports of production of 
pyrites and manganese, and it is probable that this system of report- 
ing will at an early date be placed on a monthly basis. 

An investigation of the platinum deposits of the United States was 
undertaken early in the spring by L. M. Prindle and J. M. Hill. This 
work is ccmducted with close cooperation of the California State 
Mining Bureau and the State Council for Defense and is designed to 
cover completely the platinum deposits and possible points of origin 
of platinum in northern California and southwestern Oregon. 

Another timely public service in which a number of the areal 
geologists and physiographers are engaged is the preparation of two 
geologic and geographic manuals covering the New England and 
Virginian regions. These papers, which are prepared on the recom- 
mendation of and in cooperation with the geography ccnnmittee of 
the National Besearch Council, will describe the geologic features 
of the provinces and their origin, and though designed for general 
educational purposes will give special attention to the inclusion of 
matter of greatest value in military training and the strategy of the 
regions covered. Other similar manuals covering other military de- 
partments are in prospect Plans are also being formulated for the 
preparation and printing of interesting and instructive popular de- 
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scriptions of the geologic features and their origin in the Army can- 
tonments and surrounding areas. These popular descriptioi^ wi& 
accompanying military data, are to be printed on the backs of the 
topographic maps of areas including the vicinity of the cantonments. 

The popular appreciation of the educational work of the Survey 
in the publication of the guides to the routes of four western railways 
has necessitated the issue of new editions of these bulletins. During 
the year the manuscript and illustrations for a similar guide to the 
route of the Denver & Sio Grande Railroad in Colorado and Utah 
has been submitted, but its publication is likely to be delayed for the 
issue of reports immediately connected with the successful prosecu- 
tion of the war. 

In general the work in economic geology has gone forward as vigor- 
ously as the available personnel and funds would permit. The metal- 
lographic studies of certain metalliferous ores and the general in- 
vestigations of the geology and mineral deposits of mining districts 
mentioned in last year's report have made good progress. A report 
on the mining districts of Utah has been submitted by B. S. Butler 
and is now in process of editing and illustration. A revised and 
much extended description of the enrichment of sulphide ores, by 
W. H. Emmons, has been issued as Bulletin 625, and a general report 
on tungsten minerals and deposits, by F. L. Hess, has appeared as 
Bulletin 652. The report " Useful minerals of the United States," 
greatly amended and enlarged by F. C. Schrader and others, has 
been issued as Bulletin 624. 

A professional paper on the geology and copper deposits of the 
Ray and Miami districts of Arizona, by F. L. Bansome, is nearly 
ready for transmission, and the general descriptions forming the 
main part of an exhaustive report on the Leadville district have been 
nearly completed by Prof. J. D. Irving. Other reports covering 
smaller regions are noted on later pages under the names of the 
several States. E. S. Larsen is preparing a report on the microscopic 
determination of known opaque minerals. This extensive work, the 
publication of which may be delayed for a time, will probably con- 
stitute a manual on the subject for the use of geologists, teachers, and 
students. 

The introductory chapter, by M. R. Campbell, of Professional 
Paper 100, " The coal fields of the United States," has been issued, 
together with a large map showing the distribution of the coal fields 
of the coimtry and the ranks of the coals. In this chapter are given 
short, summary descriptions of the different coal fields, with discus- 
sions of the character and qualities of the fuels, representative analy- 
ses, and estimates of the coal reserves in the various fields and of the 
several ranks. A second part, prepared through the courtesy of Dr. 
J. A. Bownocker, State geologist of Ohio, and presenting somewhat 
in detail the distribution, qualilies, and quantities of the coals in the 
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»aii.l-bearing counties of that State, is now nearly ready for issue. 
E^ rts of Professional Paper 100 describing the coal fields of a num- 
^x- of other States have been written, but publication of them is de- 
,3red for the preparation and publication first of papers on several 
s'fci.er areas in the Appalachian region. 

^Notwithstanding some curtailment of the so-called scientific work 
f the division on account of economic examinations forming a part 
f the war work, the investigations current in the sections of areal 
eology, Coastal Plain investigations, and paleontology and stratig- 
Qi-j>hy have been fruitful of important results. Besides a number 
f minor papers noted elsewhere, mention may here in particular be 
^ade of the transmission by F. Canu, of Paris, France, and K. S. 
^£issler, of the National Museum, of the results of their long and 
ctarching studies on American early Tertiary Bryozoa; by F. H. 
v^nowlton of his conclusions a^ to the Laramie flora of the Denver 
^asin, with a review of the Laramie problems; by E. W. Berry of 
Lii instructive general discussion of the middle and upper Eocene 
loras of southwestern America ; by D. D. Condit of a description of 
:,Iie Paleozoic and Mesozoic stratigraphy of southwestern Montana; 
i,iid by R. W. Stone and others of a report treating fully the gypsum 
deposits of the United States. 

Progress has been made in the preparation of the report by T. N. 
Oale on the marbles of the Southeastern States, the work on which 
lias been done in cooperation with the Bureau of Mines, Bureau of 
Standards, Office of Public Roads and Rural Engineering, and the 
State geological surveys of Georgia, Alabama, and Tennessee. A 
general description of the Tennessee marbles, prepared by Mr. Dale 
and C. H. Gordon, of the State Survey, has been submitted to that 
organization for publicat'on. 

WOBX 07 THE 8X0TI0V8. 

The scope of operations of the several sectio.:-: of the division of 
geology is briefly outlined in the following synopsis : 

1. The section of eastern areal geology — Arthur Keith, geologist, 
in charge — conducts reconnaissance and detailed work in areal or 
general geology in regions east of the one hundredth meridian. The 
work of this section is carried on in close cooperation with several 
State surveys and university departments of geology, an effort being 
made to coordinate the work of all participants. During the year 
the operations of the section have covered areas in Alabama, Arkan- 
sas, Illinois, Kentucky, Maine, Maryland, Massachusetts, New Hamp- 
shire, New Jersey, New York, North Carolina, Ohio, Oklahoma, 
Pennsylvania, Rhode Island, South Carolina, Tennessee, Vermont, 
Virginia, and West Virginia. 

2. The work of the section of western areal geology (west of the 
one hundredth meridian) — Sidney Paige, geologist, in charge — cor- 
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responds to that of the section of eastern areal geology and is simi- 
lar in scope. The work of this section has included area! mapping 
and descriptions of areal geology in Arizona, California, Colorado 
Idaho, Montana, Nevada, New Mexico, Oregon, South Dakota, TJtah^ 
Washington, and Wyoming. 

3. The i3ection of Coastal Plain investigations — T. W. Yaagfaanf 
geologist, in charge — ^is occupied with the study of the geology of the 
Atlantic and Gulf Coastal Plain of the United States in the broadest 
practicable way. The subjects of its investigations include physi- 
ography, stratigraphy, geologic structure, paleontology, the char- 
acter and origin of the sediments, an '. the ground waters. I>iiring 
the fiscal year, especially since February, the efforts of the members 
of the section have been devoted mostly to compiling, digesting, and 
systematizing information bearing on the military preparation of 
this country. In cooperation with the ground-water division of the 
water-resources branch, the section has compiled 28 digests of the 
water resources of the border areas of the United States, which have 
been transmitted in duplicate to the Secretary of War by the Secre- 
tary of the Interior. 

Investigations have been made, or reports prepared, on areas in 
Alabama, Arkansas, California, Delaware, Florida, Georgia, Louiri- 
ana, Maryland, Massachusetts, Mississippi, North Carolina, Rhode 
Island, South Carolina, Texas, Virginia, the Canal Zone, and the 
West Indies. 

4. The section of glacial geology — ^W. C. Alden, geologist, in 
charge — ^is engaged in the study of the work of glaciers, the glacial 
and interglacial deposits and the contemporary deposits of the bor- 
dering regions, and the geologic history of the continent during the 
Quaternary period. The geologists occupied with those varied and 
specialized problems are charged with the classification and mapping 
of the Quaternary deposits of the glaciated regions. The work of 
this section during the year has comprised field studies and mapping 
or the preparation of reports covering areas in California, Illinois, 
Iowa, Massachusetts, Michigan, Minnesota, Montana, North Dakota, 
Oregon, Pennsylvania, Vermont, Washington, and Wisccmsin. 

5. The section of paleontology and stratigraphy — ^T. W. Stanton, 
geologist, in charge — deals with the classification and correlation of 
the sedimentary rocks of the entire country, and its work involves 
the study of all North American fossil faimas and floras and their 
comparison with those of other parts of the world. In this work 
it has the active cooperation of the United States National Museum 
iD the identification and study of vertebrate fossils collected by the 
Survey. During the year members of the section have reported on 
fossils from Canada, China, Colombia, Cuba, the Galapagos Xslands, 
Patagonia, Peru, the Dominican Republic, and Uruguay, in addition 
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to thflbr usual routine work on numerous and large collections of fossils 
obtained in the different States and submitted by the geologic field 
partieB. Some of the more important general studies of the year are 
as follows: A revised and enlarged catalogue of the Mesozoic and 
C^ozoic plants of North America has been almost completed. The 
pentremites of the Mississippian from Missouri, Illinois, Indiana, 
Kentucky, Tennessee, Virginia, and Alabama have been studied and 
classified and the Mississippian corals referred to the genus Litho- 
stroHon have been described. The Silurian Ostracoda of the Ap- 
palachian region, especially those of Clinton age, have been studied 
with special reference to their bearing on stratigraphy. 

6. The section of the geology of metalliferous deposits — F. L. 
Bansome, geologist, in charge — ^not only studies metalliferous de- 
posits and mines and investigates the conditions and modes of ore 
deposition but also carries on reconnaissance and detailed geologic 
examinations of many new districts. The work of the section has 
embraced the investigation of metalliferous deposits in Arizona, 
California, Colorado, Idaho, Kansas, Minnesota, Missouri, Montana, 
Nevada, New Mexico, Oklahoma, Oregon, Tennessee, Utah, Virginia, 
Washington, and Wyoming. 

The subsection of petrology — £. S. Larsen, jr., geologist, in 
charge — because of its intimate relation to the study of metalliferous 
deposits, is attached to this section and is charged with the critical 
review of the petrologic work and ihe determination of general 
petrologic material submitted. The rock-cutting laboratory is uiider 
the supervision of the chief of this subsection. 

7. The section of the geology of nonmetalliferous deposits — H. S. 
Gale, geologist, in charge — is -concerned with the study of the de- 
posits of nonmetaUic ores and minerals, exclusive of fuels, and with 
the geologic investigation and mapping of regions in which such 
minerals or deposits are of paramount importance. During the year 
the greater part of the work of the section has been divided between 
the investigation of raw materials possibly available as sources of 
commercial potash in various parts of the United States and special 
investigations relating to reported nitrate deposits ; further investi- 
gation .and classification of the phosphate-bearing lands in Idaho 
and Montana, a review of the gypsum deposits of the United States, 
and investigations relating to building stones have also been carried 
on. The work of the section relates in particular to Alabama, Ari- 
zona, California, Colorado, (Georgia, Idaho, Indiana, Iowa, Kea- 
tncky, Michigan, Montana, Nebraska, Nevada, New Mexico, North 
Carolina, Ohio, Oklahoma, Oregon, Tennessee, Texas, Utah, Vir- 
ginia, and West Virginia. 

8. The section of the geology of eastern coal fields — G. H. Ashley, 
geologist, in charge — conducts examinations of areas east of the one 
hundredth meridian that contain coal. The work of the section dur- 
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ing the year has been done in cooperation with the State surveys of 
Illinois, Ohio, Pennsylvania, Tennessee, and Virginia. 

9. The section of the geology of western coal fields — M. R. Camp- 
bell, geologist, in charge — conducts examinations and surveys in the 
coal-bearing regicHis west of the one hundredth meridian, similar tc 
those made by the section of eastern coals. The greater part of the 
work of the western section has consisted in classifying and mapping 
coal lands of the public domain in Colorado, Montana, New Mexico, 
Utah, Washington, and Wyoming. 

10. The section of the geology of oil and gas fields^ — David White, 
chief geologist, in charge — ^is engaged in the examination of the geo- 
logic structure and oil and gas indications in areas which are thought 
to have promise of oil and gas; in studies of the mode of occurrence 
and mutual relations of oil, gas, and water, and their relation to the 
structure and to the character and composition of the sands in devel- 
oping pools; in observation of the chemical relations between oil. 
water, and the sediments in oil fields; and in the investigation and 
utilization of hydrocarbon or oil shales. During the year work has 
been done in or reports written on areas in Alabama, Arkansas, Cali- 
fornia, Colorado, Florida, Georgia, Indiana, Kentucky, Louisiana. 
Mississippi, Missouri, Montana, Nevada, New Mexico, Ohio, Okla- 
homa, Pennsylvania, South Dakota, Texas, Utah, West Virginia, and 
Wyoming. 

11. The section of the geology of iron and steel alloy metals — E. F. 
Burchard, geologist, in charge — was established in April for the 
purpose of conducting examinations and economic surveys of deposits 
of iron and the ores of the alloy metals — chromite, manganese, tung- 
sten, molybdenum, nickel, vanadium, etc. It is essentially a war- 
metal section. Its work in the search for, classification and estima- 
tion of, and assistance in the development of deposits of the alloy 
metals, now largely imported and most indispensably necessary to the 
conduct of the war, has extended to Alabama, Arizona, Arkansas. 
California, Colorado, Georgia, Iowa, Minnesota, Oregon, Tennessee, 
Utah, and Virginia. 

The section of geologic-map editing — G. W. Stose, geologist, in 
charge^ — is a part of the publication branch, but its work is so inti- 
mately associated with the work of the individual geologists in the 
division of geology that it is administered as a part of the geologic 
branch, in which the chief of the section is an active geologist, whose 
geologic field investigations are reported in the sections to which they 
pertain. The office work of this section is described on pages 15&-160. 

A88ISTAK0E TO OTHXB DIVISIOHS. 

In addition to performing work in their respective sections, a con- 
siderable number of the geologists in the sections of metalliferous and 
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noiunetalliferous deposits and several geologists in the sections of 
eastern and western areal geology have prepared for publication, in 
the annaal volomes of Mineral Resources, reports on the production 
and statements of the industrial conditions relating to a large number 
of mineral resources with which they are especially familiar. 

The paleontologists of the division report on fossils collected by 
the division of Alaskan mineral resources and are called upon to 
classify fossils for the National Museum and occasionally for foreign 
Governments and for other scientific institutions. 

Close cooperation, with constant interchange of information, exists 
between the geologic branch and the water-resources branch in the 
investigation of underground- water movements and supplies and of 
sedimentary deposition. Members of the land-classification board 
serve in the geologic field parties, and a number of economic geolo- 
gists of this division serve as members of the special committees of 
the land-classification board. 

OOMXZTTXZ OV OEOLOOZO VAXS8. 

The committee on geologic names is a standing committee of the 
geologic branch and consists of T. W. Stanton (chairman), G. W. 
Stose, W. T. Lee, Sidney Paige, and L. W. Stephenson. The chiefs 
of section of the division of geology and the chief of the division of 
Alaskan mineral resources also serve as associate members, each of 
whom is invited to attend meetings at which matters pertaining to 
liis section or division are under consideration. Authors of manu- 
scripts under discussion are expected to be present or to select some- 
one to present their views. On each question the individual opinions 
of the persons present are recorded and forwarded to the chief 
geologist, who makes the decision, subject to appeal to the Director. 
The records are kept by the secretary. Miss M. G. Wilmarth, who also 
examines all manuscripts submitted for publication and compares 
the geologic nomenclature and classification used in them with the 
standards in current use by the Geological Survey. During the year 
117 manuscripts, comprising 17,900 pages and involving about 8,190 
geologic names, have been examined. Good progress has been made 
in preparing the manuscript of a stratigraphic lexicon of geologic 
formations and in compiling general correlation charts. 

OOXXITTXZ OH PSTSIOOEAPHT. 

The physiographic committee, one of the standing committees of 
the geologic branch, was reorganized March 1, 1916, and now consists 
of M. R. Campbell (chairman), F. E. Matthes, O. E. Meinzer, E. W. 
Shaw, and P. S. Smith. One of the important duties of the com- 
mittee is to examine and pass upon papers of a physiographic char- 
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acter or chapters on physiography in other papers. In accordance 
with these instructions Uie committer has during the year examined, 
corrected, and approved 10 folio texts, 5 water-supply papers, and 5 
papers of a general geologic character. The committee submitted 
and recommended for publication a descriptive text for the back of 
the Mount Rainier National Park map, prepar^ by F. E. Matthew 

During the year the chief geologist approved the map pr^ared 
by the Association of American Geographers, showing the physio- 
graphic provinces of the United States, and copies were distributed 
to geologists with the statem^it that the committee was prepared to 
consider all suggestions regarding alteration of boundary lines or 
changes in nomenclature. Some progress has been made in de- 
lineating these lines in greater detail. Progress has also been made 
in collecting and carding definitions of physiographic terms for the 
use of the committee in preparing new and standard definitions. 

The physiographic committee, in conjunction with the geog^raphv 
committee of the National. Research Council, has begun the prepa- 
ration of a series of geographic handbooks containing informa- 
tion regarding the geology and physiography of the country useful 
in both general and military instruction. Two such handbooks 
have been undertaken — one for New England and one for the Middle 
Atlantic States of Virginia, West Virginia, Maryland, and Delaware, 
It is hoped that these will be completed at an early date, so that they 
may be available at the military training camps. 

OSVSBAL UVKKARY OF OSOLOOZO WOKX. 

The geologic work of the division has extended into every State, 
the Canal Zone, and the West Indies. Systematic detailed surve3rs 
in metal-mining disti;icts were carried on in Arizona, California, 
Minnesota, Nevada, New Mexico, and Utah, and reconnaissance 
studies of metal-mining districts were made in Alabama, Arizona, 
Colorado, Idaho, Kansas, Missouri, Montana, Nevada, New Mexico, 
Oklahoma, Oregon, Tennessee, Utah, Virginia, Washington, and Wyo- 
ming. Potash and nitrate prospects were investigated in the States 
containing semiarid regions, in the ^^ Red Beds " region of the South- 
west, and through the analytical testing of brines coming from many 
oil, water, and salt wells in other portions of the country. Other 
nonmetalliferous deposits of one kind or another were investigated 
in nearly every State. Coal fields were examined in Colorado, Illi- 
nois, Montana, New Mexico, Ohio, Pennsylvania, Tennessee, Utah, 
Virginia, Washington, and Wyoming; and studies with mapping of 
structure with reference to oil and gas were made in Alabama, Cali- 
fornia, Colorado, Florida, Georgia, Illinois, Kentucky, Louisiana, 
Mississippi, Montana, New Jersey, New Mexico, Oklahoma, Pennsyl- 
vania, Texas, Virginia, and Wyoming. Reports describing mineral 
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deposits previously examined in other States and not mentioned 
above are now in preparation. Oeneral and detailed geologic and 
paleontologic work was continued in all regions of the country, in- 
cluding a large amount of geologic work in connection with the 
examination of the economic resources just mentioned. Work in clas- 
sifying lands of the public domain and of Indian reservati(ms was 
carried on in Arizona, California, Colorado, Idaho, Montana, New 
Mexico, North Dakota, Oregon, Utah, Washington, and Wyoming. 

During the year the geologists engaged in examinations requiring 
areal geologic mapping or in classifying the lands have covered 
28,500 square miles with exploratory and reconnaissance surveys and 
6,701 square miles with geologic mapping in detail. 

Field examinations for the classi£Kaition of lands in the public- 
land States have extended over 22,876 square miles. 

WORK OF THE DZYI8I0V BT STATES. 
ALABAMA. 

Examinations of the marbles of Alabama were completed by T. N. 
Dale, who has nearly finished the Alabama section of a report on the 
marbles of the southern Appalachian region. 

The Hatchetigbee uplift, in Choctaw, Clarke, and Washington 
counties, was studied and mapped by O. B. Hopkins, whose report 
on the oil and gas prospects of the area (Bulletin 661-H) is now in 
the hands of the printer. 

At the suggestion of the Weather Bureau, Mr. Hopkins investi- 
gated the geologic structure and the evidence of disturbance caused 
by the earthquake of October 18, 1916, in the region of Pell City and 
Ironaton, Ala. A report showing the movement to have taken place 
along an old fault, seen near Ironaton, was transmitted to and pub- 
lished by the Weaker Bureau. 

In May, 1917, a structural reconnaissance along Chattahoochee 
River below Colimibus was carried out by Mr. Hopkins and C. W. 
Cooke for the purpose of testing the reported presence of an anti- 
cline. Mr. Cooke, with T. W. Vaughan, prepared a digest of the 
ground waters of Alabama for the use of the War Department. 

A monograph entitled ^ Later Eocene fossil plants of southeastern 
North America," by E. W. Berry, transmitted for publication, con- 
tains descriptions of the later Eocene floras of the State; and a 
^'Monograph of North American early Tertiary cheilostome Bry- 
ozoa," by F. Canu and R. S. Bassler, transmitted for publication, 
contains accounts of Eocene and lower Oligocene Bryozoa from 
Alabama. 

The Catahoula formation of the State is discussed by O. C. Matson 
in a paper entitled ^^ The Catahoula sandstone " (Professional Paper 
18549**— 17 i 
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98-M), and the Citronelle formation is discussed by Mr. Matson in 
a paper on " The Pliocene Citronelle formation of the Gulf Coastal 
Plain" and by Prof. E. W. Berry in a paper on "The flora of the 
Citronelle formation" (both in Professional Paper 98-Li). A re- 
connaissance of the bauxite deposits of the State was made by J. M. 
Hill, and a brief paper on the Gold Log mine, Talladega County, 
by E. S. Bastin, was published as Bulletin, 640-1. 

The texts for the Bessemer- Vandiver and Montevallo-Columbi- 
ana folios have been submitted by Charles Butts and are bow in 
process of criticism. 

Manganese and ore deposits in Murphrees Valley, northeast of 
Birmingham, were examined in the fall of 1916 by E. F. Borchard, 
who also sampled three deposits of gray iron ore near Sylacauga tat 
analysis for potash content. 

A brief reconnaissance of the graphite deposits in Chilton, Clay, 
and Talladega counties was made by H. G. Ferguson in the spring of 
1917. 

AUZONA. 

The preparation of a professional paper on ihe copper deposits of 
the Ray and Miami districts was continued whfoi admini^ratiTe 
duties permitted, by F. L. Ransome, and has been practically com- 
pleted. The work d<me also contributes largely toward the Bay 
folio, which Mr. Ransome has in hand. A paper on ^^ Some Paleozoic 
sections in Arizona," prepared by Mr. Ransome, appeared as Pro- 
fessional Paper 98-K. 

A field investigation of some of the gypsum deposits of this State 
was made by R. W. Stone, the r^ults being incorporated in a general 
report on " The gypsum deposits of the United States." 

Studies of the stratigraphy and historical geology of a portion of 
the Grand Canyon of the Colorado were continued by L. F. Noble, 
who, with the late J. F. Hunter, jr., prepared a paper entitled '^A 
reconnaissance of the Archean complex of the Granite Gorge, Grand 
Canyon, Ariz." (Professional Paper 98-1). 

A report of a geographic and hydrographic reconnaissance of parts 
of Arizona, New Mexico, and Utah, by Prof. H. E. Gregory, has 
been published as Water-Supply Paper 380, under the title *'The 
Navajo country." A m<H*e extended paper by Prof. Gregory on the 
geology and geography of the region is now in course of publica- 
tion as Professional Paper 93. 

During the fall and winter of 1916 F. C. Schrader made an exam- 
ination of lands on the Gila Reservation as to their mineral or non- 
mineral character for the Office of Indian Affairs. 

Deposits of tungsten and otlier rare metals in various parts of the 
State were investigated by F. L. Hess in the spring of 1917* 
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AKKARSAS. 

A digest of the ground waters of the Ck>astal Plain of Arkansas, 
for the use of the War Department, was pr^ared by L. W. Stephen- 
aon. 

A monograph entitled ^ Later Eocene fossil plants of southeastern 
North America," by E. W. Berry, transmitted for publication, con- 
tains data aa the later Eocene of Arkansas. 

A study of the lead and zinc deposits in the Yellville quadrangle 
was made by E. F. Burchard. The results will be published in the 
Yellville fdio. The Hot Springs folio, by H. D. Miser, has been 
revised in order to incorporate results of the field work of the 
previous season and is now being prepared for publicaticHi. During 
the field season Mr. Miser completed the mapping of terrace deposits 
and Trinity gravels in the DeQueen and jSaddo Oap quadrangles 
and revised some mapping in the northwest comer of the Caddo Gap 
quadrangle. The text for the folio covering these quadrangles is 
nearly c(Hnpleted. Mr. Miser also made an examination of antimony 
mines at Gillham, of the lead and zinc mine at Davis, and of man- 
ganese deposits in the Caddo Gap and DeQueen quadrangles. A 
report by him <m the manganese deposits of these quadrangles is 
now in press. 

During the year the Eureka Springs-Harrison folio, by A. H. 
Purdue and H. D. Miser, has been published. These geologists also 
have in preparation a report on ^^ Asphalt deposits of Pike and 
Sevier counties, Ark." A report by them on the ^ Gravel deposits 
of the Caddo Gap and DeQueen quadrangles " has been transmitted 
for publicaticm, and a report on ^^Diamond-bearing peridotite in 
Arkansas" is in course of preparaticm by Mr. Miser. 

Collections of invertebrates from formations of Chester and Potts- 
ville age were obtained by G. H. Girty, who continued the descrip- 
tion of the fauna of the Morrow formation. Paleozoic invertebrate 
fossils from the Yellville quadrangle were studied by E. O. Ulrich. 

The structure at several places in the Arkansas coal field was 
examined by David White, who sampled the coals and richly car- 
bonaceous shales at a number of points in the Fayetteville quadrangle 
and in the northwest comer of the State in order to obtain evidence 
as to the possibility of finding productive oil pools in the area. 

Analyses of greensands, sampled to show their potash con£ent, are 
pvm in Bulletin 660-B, by G. H. Ashley. 

CALIFOBNIA. 

A paper on tungsten deposits of northwestern Inyo County, pre- 
pared by Adolph Knopf, was issued as Bulletin 640-L. A geologic 
reconnaissance report on the Inyo Range and the eastern slope of the 
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Sierra Nevada (Professional Paper 110), submitted by Mr. Knopf, 
is ready for publication. 

A geologic examination of the reported strontiimi deposits neir 
Barstow was made by Mr. Knopf, who submitted a brief report on 
the matter for incorporation in the statistical report on strontium in 
1916, by J. M. Hill. A more complete statement has been submitted 
by Mr. Knopf for publication in " Contributions to economic geol- 
ogy." Newly discovered strontium deposits in San Bernardino and 
Imperial counties were examined by F. L. Hess. 

Many potash projects about San Francisco and Los Angeles, the 
six plants obtaining potash from kelp near San Pedro, and the two 
plants near San Diego were visited by H. S. Gale. 

The investigations of California oil fields were c<mtinued. The 
area of the Salinas Valley mapping was extended by W. A. Englidi. 
who covered, either in detail or detailed reconnaissance, the larger 
part of the San Miguel and Cholame quadrangles and portions of 
the Paraiso Springs, Priest Valley, Coalinga, Lost Hills, and Mc- 
Kittrick quadrangles. His report on the " Greology and oil prospects 
of the Salinas Valley-Parkfield area'' is ready for review and 
publication. 

A special detailed study of the Belridge-Lost BUlls district was 
carried through by R. W. Pack and Mr. English. The mapping and 
general description of the geology has been finished by Mr. English, 
but completion of the report* is delayed by the resignation of Mr. 
Pack to enter private service. A report on the geology of the Sun- 
set-Midway field, by Mr. Pack, is nearly ready for submission. 

The results of the study of the water conditions with reference to 
the oil and the structure of the sands in the Coalinga field, by G. S. 
Rogers, are embodied in a report almost completed but interrupted 
on account of the assignment of Mr. Rogers to similar field exami- 
nations in the Gulf Coastal Plain. 

Materials embracing manuscript and maps for a folio covering the 
Ventura district have been submitted in preliminary draft by Ralph 
Arnold, by whom the work was begun before his resignation from the 
Survey. In these studies Dr. Arnold has been assisted by W. A 
Pemberton, who is joint author. The region of new development to 
the east of that covered by Messrs. Arnold and Pemberton was vis- 
ited near the end of the year by W. S. W. Kew, who, assisted by J. A 
Buwalda, will extend the structural investigations. A report by G. & 
Rogers on the " Chemical relations of the oil-field waters of the San 
Joaquin Valley, Cal.," has been issued as Bulletin 653. 

Description of the Tertiary invertebrate faunas of California and 
other Pacific Coast States was continued by W. H. Dall ; a report on 
Tertiary plants from Marysville Buttes was made by F. H. Knowl- 
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on ; and Cretaceous invertebrates from the west side of San Joaquin 
i'^alley were identified by T. W. Stanton. 

The geologic studies in the Yosemite National Park, undertaken for 
he preparation of a popular guide to the geology of the park, were 
^mpleted by F. E. Matthes and F. C. Calkins. Mr. Matthes devoted 
lis time to detailed studies of the ancient Tuolunme Glacier and dis- 
inguished two periods of glaciation. He also gave particular atten- 
ion to the physiography of the region, mapping in detail about 190 
square miles and on a reconnaissance scale about 50 miles. Mr. Cal- 
dns completed detailed* studies of the bedrock geology, mapping 30 
tquare miles in detail and 95 square miles on a recoimaissance scale. 
Me also made a detailed study of a section of Merced River from the 
jrreat Valley to Yosemite Park. These two geologists are preparing 
I professional paper which wiH describe this region, with a cross sec- 
ion from the Great Valley of California across the Sierra Nevada. 

Chromite, of which California is by far the greatest producer, was 
he subject of an exhaustive investigation by J. S. Diller, who made 
i recoimaissance survey of about 2,000 square miles, studying the 
}ources of supply and endeavoring to increase the production. 

The mild volcanic activities of Lassen Peak continued, and during 
luly and August Mr. Diller made a reconnaissance of about 400 
square miles in this region, gathering data for a bulletin on the Las- 
sen Volcanic National Park, which is now well advanced. 

The field work for a comprehensive report on the " Physiography 
ind geology of southern California " has been completed under agree- 
ment by R. T. Hill, and office work on its preparation is far advanced. 

The detailed mapping for a folio on the Mariposa quadrangle was 
begun by J. F. Hunter, jr., who covered about 400 square miles. Mr. 
Hunter lost his life by accidental drowning May 23, 1917, while en- 
gaged in field examinations in (Georgia. 

A study of the Tertiary formations adjacent to the Mohave Desert 
was undertaken by L. F. Noble and B. E. Dickerson late in June, with 
a view to establishing the relations between the continental and 
marine Tertiary formations in southern California. Mr. Noble con- 
tinued detailed studies of the Kock Creek, San Antonio, and Hesperia 
quadrangles, mapping in all about 55 square miles. It is planned to 
publish a paper on that part of these quadrangles adjacent to the 
great San Andreas rift zone. 

To confirm the report that the oil-bearing shales in the Tertiary 
formations of California, notably in Ventura Coimty, were capable of 
yielding large quantities of oil on distillation, field examinations were 
made by D. E. Winchester, W. A. English, and L. F. Noble, who col- 
lected samples for distillation tests by the Bureau of Mines. 

Professional Paper 98-T, " The reef -coral fauna of Carrizo Creek, 
Imperial County, Cal., and its significance," by T. W. Vaughan, con- 
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tains an account of a coral fauna of purely Atlantic affinities at tk 
head of the Gulf of California. 

Descriptions of molybdenite near Bamona and of an occnrrenoe d 
nickel ore in San Diego County are given by F. C. Calkins in Bulktin 
640-D. 

Glacial studies were carried on in the Yoeemite Valley and Tidnit? 
from July 8 to 15 by Frank Leverett, in ocmnection with a wesUn 
trip. 

COLOBADO. 

The study of the physiographic history of t&e San Juan Mountain 
and the mapping of the Quaternary formations within that range 
were continued during the field season by W. W. Atwood, assisted 
by K. F. Mather and Arthur Iddings. While this work has been in 
progress a number of serious engineering problems have been en- 
countered ip connection with the reservoir sites in the eastern poitioc 
of the range. Most of these reservoirs are in mountain canymis, and 
the sites for the dams have been selected where the valleys are some- 
what constricted, either by glacial moraines or landslide deposits 
A special study of the geology associated with these reservoir sites his 
been made, and a report has been submitted by Mr. Atwood, entitled 
'^ Eelations of landslides and glacial deposits to reservoir sites in the 
San Juan Mountains.'^ 

In the Creede, Summitville, and Del Norte quadrangles the detailed 
examination and mapping of the Quaternary formations was com- 
pleted for an era of 1,600 square miles. Reconnaissance examinations 
were made in an area of 150 square miles bordering the Del N(»te 
quadrangle. 

Studies of the igneous rocks in the San Juan region were continued 
by E. S. Larsen under the general supervision of Whitman Gross. 
Exploratory examinations covered about 700 square miles, and a de- 
tailed reconnaissance was also made covering about 600 square miles 
in the Del Norte quadrangle and adjoining areas. 

A reconnaissance of about 400 square miles in and near the Bockj 
Mountain National Park was made by W. T. Lee, who submitted a 
popular descriptive report thereon for publication by the Nati<Hud 
Park Service. About 500 square miles in northeastern Colorado 
was covered by Mr. liCe in exploratory examinati(ms for the investi- 
gation of the stratigraphy of the Cretaceous rocks along the western 
foothills of the Rocky Mountains. Mr. Lee submitted a report en- 
titled ^^ Notes on the Jurassic and Cretaceous of the Rocky Moun- 
tains " and a paper entitled '^ Physiography of the Rocky Mountain 
National Park." 

The detailed report on the " Economic geology of Gilpin Countr 
and adjacent parts of Clear Creek and Boulder counties," by £. S. 
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Bastin and J. M. Hill, appeared during the year as Professional 
Paper 94. Gilpinite, a new uranium mineral from this region, has 
been described by E. S. Larsen in an unofficial publication. 

A chapter on the oxidized zinc ores of LeadvUle, by G. F. Loughlin, 
has been transmitted for inclusion in the monograph on the Lead- 
ville district, the text for which has just been submitted to the Survey 
by J. D. Irving. 

Special inquiry was made into the reported discovery of very 
extensive deposits of alunite, which has been viewed as a possible 
source of potash, on Pintados Peak, in the San Juan Moimtains, 
southern Colorado. 

The question of tjbe practicability of developing a source of nitrate 
from the " brown spots " in Colorado was investigated by H. S. Gale, 
in conference with Prof. W. P. Headden, of the State Experiment 
Station, Fort Collins. Mr. Gale also examined numerous reported 
discoveries of potash and nitrate in the vicinity of Denver. 

In order to procure data as to the value of certain mine tailings as 
possible sources of potash, samples of potash-rich tailings from 
dumps of mills in the vicinity of Cripple Creek were collected by 
F. L. Hess for more detailed study. 

A monograph on the Laramie flora of the Denver Basin was sub- 
mitted for publication, and the description of the flora of the Denver 
formation was nearly completed by F. H. Knowlton, who also wrote 
a paper on a dicotyledonous flora from the type section of the Morri- 
son formation. Cretaceous invertebrates from northern Colorado 
were reported on by T. W. Stanton. 

The Colorado Springs folio (No. 203), by G. I. Finlay, was issued 
during the year. 

The reconnaissance examinations of the oil shales in northwestern 
Colorado and northeastern Utah, with field tests to determine their 
capacity to yield petroleum by destructive distillation, were con- 
tinued by the party in charge of D. E. Winchester. Some of the pre- 
liminary results of the work of this season were combined with the 
report for the preceding season and published as Bulletin 641-F. 
Interest in the possibilities of these oil shales has been so wide- 
spread that it was found necessary to print a second edition of the 
bulletin. Additional data are contained in a paper just submitted 
by Mr. Winchester, giving the results of his searches for oil shale in 
Utah and Nevada also. 

con NBCnOTTT. 

The study of the geology of southern Connecticut was in the 
spring of 1917 continued by the Greological and Natural History 
Survey of Connecticut under the direction of Prof. H. E, Gregory, 
in cooperation with the Federal Survey. 
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The geography of this State is being described for a manual of the 
geography of New England, a popular report, designed also for mili- 
tary use, now in preparation in cooperation with the geography com- 
mittee of the National Research CounciL The work is done by W. M. 
Davis for the Council and by Arthur Keith for the Survey. 

DELAWABK. 

The folio on the Elkton and Wilmington quadrangles, including 
parts of Pennsylvania and Maryland, is in course of publication. 

Analyses of greensands from several parts of the State, sampled 
to show their possible value as sources of potash, are given by O. H. 
Ashley in a report entitled ^ Notes on the greensand deposits of the 
eastern United States'* (Bulletin 660-B). 

FLoamA. 

G. C. Matson discusses the Catahoula formation in Florida in a 
paper entitled "The Catahoula sandstone'' (Professional Paper 
98-M), and the Citronelle formation in a paper on "The Pliocene 
Citronelle formation of the Gulf Coastal Plain " (Professional Pa- 
per 98-L). 

A digest of the ground waters of Florida was prepared, for the 
use of the War Department, by C. W. Cooke and T. W. Vaughan. 

A manuscript on the stratigraphic position and faunal associates 
of species of orbitoid Foraminifera of the genus Orthophragmina 
from Georgia and Florida, by C. W. Cooke, and one on the species of 
Orthophragmina from the Eocene of Florida and Georgia, by J. A 
Cushman, were transmitted for publication (Professional Paper 
108-G). 

A "Monograph of North American early Tertiary cheilostome 
Bryozoa," by F. Canu and R. S. Bassler, transmitted for publication, 
contains descriptions of upper Eocene and lower Oligocene Bryozoa. 

A report on the Mollusca of the Alum Bluff formation, by Miss 
Julia Gardner, is almost completed. An investigation of the fossil 
corals of the southeastern United States, including Florida, was con- 
tinued by T. W. Vaughan. A paper " On reported Pleistocene human 
remains at Vero, Fla.," by Mr. Vaughan, appeared in the Journal of 
Geology, December, 1916. 

A study of the mechanical composition of Recent sediments from 
Florida, by E. W. Shaw, is in progress. A paper on the fauna and 
correlation of the Nashua marl was written by W. C. Mansfield, and 
several collections of Tertiary invertebrates were reported on by 
W. H. DaU- 

In June an examination of the geologic structure and of reported 
il and gas indications in the western part of the State was begun at 
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the request of the State geologist, who cooperated with O. B. Hop- 
kins, of this Survey, in the field investigations. 

OSQBOIA. 

At the request of the State geologist of Georgia an examination 
of the reported oil and gas and structural indications in southern 
Georgia was made hy a cooperative party in which the Federal Sur- 
vey was represented by 0. B. Hopkins, C. W. Cooke, and J. F. 
Hunter, jr. The principal results of the investigation, which cov- 
ered the region along Chattahoochee River from Columbus to Alaga 
and portions of Decatur, Miller, and Grady counties, have been com- 
municated for publication by the daily press. 

Field work and a part of the office work in connection with the 
preparation of a chapter on the marbles of G^rgia was accomplished 
by T. N. Dale. The results are to be incorporated with other material 
in a c:»mprehensive report on the " Marbles of the Southern States.'* 

A reconnaissance of the bauxite deposits of the State was made by 
J. M. Hill, and field examinations of some of the feldspar deposits of 
Georgia, with special reference to their potash contents, were made 
by F. J. Katz. 

A report entitled ^^ Deposits of Claiborne and Jackson age in 
Georgia," by C. W. Cooke, of this Survey, and H. K. Shearer, of the 
Geological Survey of Georgia, was completed and has been submitted 
for publication as a part of Professional Paper 120. 

A digest of the ground waters of the Coastal Plain of Georgia 
and geographic data relating to a part of the Coastal Plain were 
compiled by L. W. Stephenson, for the use of the Wai* Department. 

A manuscript on the stratigraphic position and faunal associates 
of species of orbitoid Foraminifera of the genus Orthophragmina^ 
by C. W. Cooke, and one on the species of Orthophragmina from the 
Eocene of Florida and Greorgia, by J. A. Cushman, were submitted 
for publication (Professional Paper 108-Q). 

A monograph entitled '^ Later Eocene fossil plants of southeastern 
North America," by E. W. Berry, transmitted for publication, con- 
tains descriptions of upper Eocene fossil plants from Georgia; 
and a "Monograph of North American early Tertiary cheilostome 
Bryozoa,** by F. Canu and R. S. Bassler, also transmitted for publi- 
cation, contains accounts of Eocene and lower Oligocene Bryozoa 
from the State. 

The study of the Tertiary corals of Georgia was continued by 
T. W. Vaughan. 

n>AHO. 

Widely sciittered mining regions in Idaho were visited during the 
field season of 1916 by J. B. Umpleby and E. L. Jones, who col- 
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lected data for a general report on the ore deposits of Idahow TIm 
field work upon which this report will be based is now completed, 
and the manuscript and necessary maps are in preparation. 

A detailed report on the ^ G^logy and ore deposits of the Mackaj 
region," by J. B. Umpleby, has been recently issued as Profeasiootl 
Paper 97. A short report on " Lode mining in the Quartzburg and 
Grimes Pass porphyry belt, Boise Basin," by E. L. Jones, appeared 
as Bulletin 640~E, and a report on the Pine Creek district, accom- 
panied by a geologic sketch map, also by Mr. Jones, has been sub- 
mitted for publication. 

A history of mining development in Idaho, which was prepared by 
Dr. W. P. Jenney under agreement, will be utilized in the forth- 
coming report on the geology and ore deposits of the' State, by 
Messrs. Umpleby and Jones. 

Detailed examinations of the phosphate deposits, with mapping of 
about 400 square miles, in the Henry, Cranes Flat, and Portneof 
quadrangles were made by G. R. Mansfield. Field work in the 
Henry and Cranes Flat quadrangles was completed, both for area! 
mapping and for phosphate-land classification. Mr. Mansfield be- 
gan during the winter the preparation of a professional paper on 
southeastern Idaho, covering the Montpelier, Slug Creek, Crow 
Creek, Lanes Creek, Freedom, Portneuf, Henry, and Cranes Flat 
quadrangles. The Carboniferous and Lower Triassic faunas of 
southeastern Idaho were discussed and characteristic species illus- 
trated by G. H. Girty in a chapter to be embodied in this paper. Col- 
lections of Jurassic and Cretaceous invertebrates from southeastern 
Idah9 were reported on by T. W. Stanton. 

Mr. Mansfield revised the manuscript of his paper on die Fort 
Hall Indian Reservation, submitted for publication several years ago. 

The text of the Hailey folio has been practically completed by 
Prof. L. G. Westgate. The Silurian and Ordovician graptolites of 
the quadrangle have been described by Edwin Eark for publication 
in Prof. Westgate's report on the geology of the quadrangle. 

A nitrate deposit in the Lanes Creek quadrangle, reported to the 
Survey by letter, was visited by G. R. Mansfield and found to be not 
of commercial size and quality. 

A paper on the ^^ Genesis of the Success zinc-lead deposit, Coeor 
d'Alene district," by J. B. Umpleby, has been transmitted toe un- 
official publication. 

ILLINOIS. 

The geology of the Shawneetown, Golconda, and Equality quad- 
rangles, in the southern part of Illinois, was examined by Chiu'les 
Butts, who mapped portions of the Equality quadrangle in detail, the 
work being carried on in cooperation with the State Geological Sur- 
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vey. A report on '^ Structure favorable to (hI and gas accumulation 
in Hardin County, Illinois," was prepared by Mr. Butts for publica- 
tion by the State. 

The stratigraphy and paleontology of the Chester group, in Illinois 
and Kentucky, were studied by 6. H. Girty and E. O. TJlrich in a 
field conference in which Q. H. Ashley, F. W. DeWolf, and Stuart 
Weller also participated. Independent studies of the faunas were 
subsequently made by all the paleontologists, and a special study of 
the PerUremites was made by E. O. Ulrich. 

The manuscript on the Quaternary geology of the Gillespie and 
Mount Olive quadrangles, prepared for folio publicaticm by Wallace 
Lee, was revised somewhat by Frank Leverett and W. C. Alden, and 
the folio is now ready for publication. 

INDIANA. 

At the request of the Office of the Supervising Architect of the 
Treasury Department and the Indiana Limestone Quarrymen's As- 
sociation a field investigation of the so-called Bedford or Salem lime- 
stone of Indiana was undertaken by G. F. Loughlin, for the purpose 
of defining and establishing the grading of the limestone. Tests on 
the materials collected by Mr. Loughlin are now in progress by the 
Bureau of Standards, also cooperating. It is expected that the State 
will join in the work through the areal mapping of the deposits. 

A report of the distillation tests of certain of the richly bituminous 
shales of the State for the purpose of ascertaining their possible yield 
of oil is given by G. H. Ashley in Bulletin 641-L, " Oil resources of 
black shales of tiie eastern United States.^ 



The study of the evidence of an lowan stage of glaciation, a coop- 
erative investigation by W. C. Alden and M. M. Leighton for the 
Federal and Iowa geological surveys, respectively, was completed and 
transmitted to the Iowa Survey for publication. 

The iron-ore deposit at Waukon, recently developed and brought 
to production by improved methods of concentration, was examined 
by E, F. Burchard in June. 

KANSAS. 

Examinations of the geologic structure in the region of southern 
Kftpgftg immediately north of the State hne in the vicinity of the 
Pawhuska quadrangle were made by K. C. Heald in connection with 
his mapping of the structure of the northwest comer of the quad- 
rangle. 

Carboniferous invertebrates from the State were described by G. H. 
Girty. 
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Areas in western Kansas that are possibly structurally favorabk 
for the occurrence of oil or gas are described by N. H. Darton in t 
paper now in process of publication. 

KENTUCKT. 

A report on the phosphate deposits of Kentucky was completed 
and transmitted for publication by W. C. Phalen, who was tem- 
porarily transferred from the Bureau of Mines in order to complete 
the work. This report was prepared in cooperation with the State 
Geological Survey of Kentucky and has been submitted to that 
organization for publication. 

The invertebrates of the Chester group in the State were studied 
by G. H. Girty and E. O. Ulrich in continuance of the work of the 
field conference mentioned under the heading "Illinois.'^ TTie 
boundary between the Cincinnatian and the Mohawkian was studied 
in the field by Mr. Ulrich in cooperation with Prof. A. M. Miller, of 
the University of Kentucky. 

A detailed reconnaissance of the stratigraphy and correlation of 
the Mississippian formations in west-central Kentucky was made by 
Charles Butts, in cooperation with the State Geological Survey 
The report by Mr. Butts, which will be transmitted for publication 
by the State, is nearing completion. The work is closely related with 
the work being carried on by Mr. Butts in southern Illinois. 

Structural examinations of a part of Allen County were made 
early in the season by E. W. Shaw and K. F. Mather. A brief state- 
ment of the principal conclusions was promptly given publicity, and 
a report discussing the oil and gas possibilities of the region is now 
in process of publication. 

A report on the structure and oil prospects of the Irvine district 
by Mr. Shaw is now in press as Bulletin 661-D. 

LOUISIANA. 

A digest of the ground waters of the Coastal Plain of Liouisians. 
for the use of the War Department, was prepared by L. W. Stephen- 
son. The manuscript of a report on the clays of Louisiana, by G. C 
Matson (Bulletin 660-E), was finished and submitted for publicar 
tion. 

An examination of the sulphur deposits of the State, with special 
reference to their use in the manufacture of sulphuric acid, was made 
by P. S. Smith. 

The Catahoula formation in Louisiana is discussed by G. C. Mat- 
son in a paper entitled "The Catahoula sandstone'' and by Prof. 
E. W. Berry in a paper entitled " The flora of the Catahoula sand- 
stone," both in Professional Paper 98-M, and the Citronelle forma- 
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tion is discussed by Mr. Matson in a paper on "The Pliocene Cit- 
ronelle formation of the Gulf Coastal Plain" (Professional Paper 
9&-L). 

A monograph entitled " Later Eocene fossil plants of southeastern 
North America," by E. W. Berry, transmitted for publication, con- 
tains descriptions of fossil plants from Louisiana. Eocene inverte- 
brates from the State were identified by W. H. Dall. 

In connection with the study of the structure, lithology, and chem- 
istry of the salt domes of the Gulf Coastal Plain examinations of the 
salt domes in the region of New Iberia were made in June, 1917, by 
G. S. Rogers. 

A report describing the structure and discussing the oil resources 
of the De Soto-Red River region, by G. C. Matson and O. B. Hop- 
kins, has been issued as Bulletin 661-C. 

Inspections of the surficial geology and structural criteria at sev- 
eral points in eastern Louisiana were made in the winter of 1916 by 
O. B. Hopkina 

MAINE. 

The raised Pleistocene shore line in the Portland, Gray, and Bux- 
ton quadrangles, Maine, was studied and mapped by F. J. Katz, who 
also made a reconnaissance examination of part of the Buxton and 
all of the Berwick and Kennebunk quadrangles. The results of these 
studies have been incorporated in the Portland-Casco Bay folio, 
which is being prepared. The study of similar shore lines in the 
Dover and York quadrangles and of the general areal geology of 
the Dover quadrangle was continued by Mr. Katz. A field confer- 
ence was held with Arthur Keith and Laurence LaForge. 

A paper on the " Stratigraphy in southwestern Maine and south- 
e^tstern New Hampshire," by Mr. Katz, is in course of publication 
as Professional Paper 108-1, and a paper on the Newington moraine, 
also by Mr. Katz, has been issued as Professional Paper 108-B. 

Feldspars at several points in the State were sampled by Mr. Katz 
to determine their value as possible sources of potash. 

MARYLAND. 

. Office work on the maps and description of the Williamsport quad- 
rangle, which will be a part of the Williamsport-Hagerstown folio, 
has been well advanced by G. W. Stose. This folio will be published 
in cooperation with the Maryland Greological Survey, but the quad- 
rangle includes portions of Pennsylvania and West Virginia. 

The folio for the Elkton and Wilmington quadrangles, including 
parts of Delaware and Pennsylvania, prepared by Florence Bascom 
and B. L. Miller, also in cooperation with the Maryland Geological 
Survey, is in course of publication. The Tolchester folio (No. 204), 
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by B. L. Miller, E. B. Mathews, A, B. Bibbins, and H. P. Littk, 
also cooperative, has been published. 

At the request of the United States Geological Survey a digest of 
the ground waters of Maryland was pr^ared for the use of the War 
Department by Prof. W. B. Clark, State geologist of Maryland. 

A ^^ Monograph of North American early Tertiary dieilostome 
Bryozoa," by F. Canu and R. S. Bassler, transmitted for publication, 
contains descriptions of early Tertiary Bryozoa from formations in 
this State. 

MASSACHUSETTS. 

A report on the physiography, geology, and ground waters of Cape 
Cod, Nantucket, Marthas Vineyard, Block Island, and the Elizabeth 
Islands was completed and submitted by Prof. J. B. Woodworth, who 
also prepared a digest of the water resources of Cape Cod and the 
islands off the coast of Massachusetts and'Khode Island for the use 
of the War Department The field mapping was inspected by T. W. 
Vaughan in conference with Prof. Woodworth. 

Detailed studies of the Cambridge slate, of Pleistocene lake history, 
and of obscure points in bedrock geology in the Boston and Boston 
Bay quadrangles were made by Laurence LaForge. Mr. LaForge 
made reconnaissance examinations of the rocks in parts of the Law- 
rence and Salem quadrangles, investigated the late Pleistocene sub- 
mergence of the coast near Newburyport, and carried on semidetailed 
mapping of the igneous rocks in the northern part of the Newbury- 
port quadrangle. In much of this area Mr. La Forge was accom- 
panied by Arthur Keith. During the field work Mr. LaForge found 
abundant evidence of a late Pleistocene submergence of northeastern 
Massachusetts and southeastern New Hampshire to a depth of at least 
120 feet in the Merrimack estuary. This evidence is probably to be 
correlated with the evidence of submergence to a depth of 150 to 170 
feet in the Piscataqua estuary, as recently worked out by Mr. Katz. 

The mapping of the surface geology of the Qroton quadrangle was 
continued during the field season by Prof. B. K. Emerson. During 
part of the time Prof. Emerson was in field conference with Mr. 
Keith and Mr. LaForge. Work on the revision of the texts and maps 
for the Fitchburg-Groton folio is well advanced toward completion. 
The text and maps for the Warwick- Winchendon folio are also well 
advanced. During April, May, and June Prof. Emerson was engaged 
in the preparation of a report on road materials of Massachusetts for 
the use of the War Department. Material for this r^>ort covering 
northeastern Massachusetts, was furnished by Mr. LaForge. 

The areal and economic survey of the Oreylock quadrangle was 
continued by L. M. Prindle, and several days were spent in reconnais- 
sance studies in southwestern Massachusetts by Mr. Keith. 
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Daring parts of May and June examinations pertaining to the es- 
tablishment of the Army camp at Ayer were made at the request of 
the United States Army officers by Mr. LaForge. 

The text and maps for the Boston f olio, by Mr. LaForge, are well 
advanced. 

MIOHIGAlf. 

A report on the gypsum deposits of Michigan has been prepared 
IS a part of a bulletin by K. W. Stone on the gypsum deposits of 
Uie United States. Records of wells from which bromine is obtained 
in the Saginaw Valley and much general information concerning 
the bromine and chemical industries there were obtained by W. C. 
Phalen. 

The manuscript of a report on the glacial moraines and shore lines 
of the Lake Superior region, by Frank Leverett, was well advanced 
toward completion. 

A folio covering the Wayne, Detroit, Grosse Pointe, BomuluS| 
and Wyandotte quadrangles has been issued as Folio 205. 

MINNESOTA. 

A report on the surface formations and agricultural conditions 
of northeastern Minnesota, by Frank Leverett and F. W. Sardeson, 
has been published as Bulletin 13 of the Minnesota Geological Sur- 
vey. Proof of a similar report on the southern half of Minnesota, 
by Mr. Leverett and Mr. Sardeson, for publication by the Minnesota 
Geological Survey, has been read. These reports are products of 
the work done in cooperation between the Federal Survey and the 
ifinnesota Geological Survey. They will be followed by a general 
report on the Quaternary geology of Minnesota by Mr. Leverett. 

The glacial moraines and shore lines of the Lake Superior region 
are described by Mr. Leverett in a manuscript well advanced toward 
c(Hnpletion. 

The cooperative study by this Survey and the State Survey of the 
inm ores of the Cuytma range was continued by E. C. Harder as 
the Federal Survey's representative and A. W. Johnston for the 
State. One preliminary report, to be published by the State Survey, 
has been completed and is awaiting examination by the State geolo- 
gist Another, entitled ^^ Notes on the geology and iron ores of the 
Cuyuna district, Minn.,'' with an outline map of the iron-bearing 
areas, has been published by this Survey as Bulletin 660-A. A paper 
on the geologic activity of iron bacteria in the precipitation of iron 
ores has been submitted by Mr. Harder, and a detailed report on the 
geology and ores of the Cuyuna range is in preparation. 
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MISSISSIPPI. 

The geologic structure in the region between Vicksburg and Jack- 
son, Miss., has been described by O. B. Hopkins in Bulletin 641-D, 
the demand for which was so great as to call for reprinting. Mr. 
Hopkins also made examinations of certain features near Bilozi 
thought by some to be indications of oil. 

The Catahoula formation in the State is discussed by 6. C. Mat- 
son in a paper entitled ^^The Catahoula sandstone,'' and by Prof. 
E. W. Berry in a paper entitled ^^ The flora of the Catahoula sand- 
stone," both in Professional Paper 98-M, and the Citronelle for- 
mation is discussed by Mr. Matson in a paper on ''The Pliooene 
Citronelle formation of the Gulf Coastal Plain" (Professional 
Paper 98-L). 

Keports qu the stratigraphy of the Cretaceous deposits of Missis- 
sippi and on the ground waters of the northeastern part of the State, 
by L, W. Stephenson, were practically completed. Manuscripts on 
the Jackson formation and the Vicksburg group in Mississippi were 
submitted by C. Wythe Cooke, and a paper on the stratigraphy of 
the Upper Tertiary of Mississippi, by G. C. Matson, was completed. 
A i*eport on the Pliocene history of northern and central Missis- 
sippi was completed by E. W. Shaw, and is in press as Professional 
Paper 108-H, and a paper by the same author on the Quaternary 
history of Mississippi, including an annotated bibliography, was 
begun. These papers will be published as parts of reports prepared 
in cooperation with the Mississippi State Geological Survey. The 
report on the general geology of the State will be published by the 
State Surv'ey and the one on the ground waters of the State will be 
published by the Federal Survey. 

A paper entitled " Geologic history indicated by the f ossiliferous 
deposits of the Wilcox group (Eocene) at Meridian, Miss.," by E. W. 
Berry, was published as Professional Paper 108-E, and a monograph 
entitled." Later Eocene fossil plants of southeastern North America," 
also by E. W. Berry, transmitted for publication, contains descrip- 
tions of the later Eocene plants of the State. A "Mcmograph of 
North American early Tertiary cheilostome Bryozoa," by F. Canu 
and R. S. Bassler, transmitted for publication, gives an account of 
the Eocene and lower Oligocene Bryozoa of Mississippi. 

MI880XJBI. 

The study of the stratigraphy and paleontology of the Missisap- 
pian formations in southeastern Missouri has been continued by the 
State in cooperation with this Survey, these investigations being a 
part of a general plan organized and conducted in concert by the 
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geologists of this part of the Mississippi Valley. A field conference 
touching a number of the local problems was in August held by rep- 
resentatives of several State surveys and of the Federal Survey. 

The text and maps by F. C. Greene for a folio covering the Green 
City and Queen City quadrangles have been revised and are ready 
for publication. 

The original edition of Bulletin 606, by C. E. SiebenthaU on the 
^ Origin of the zinc and lead deposits of the Joplin region, Missouri, 
Kansas, and Oklahoma,'^ having been exhausted, this paper has been 
reprinted. 

MONTAIIA. 

Two brief reports describing the Garnet and Dunkleberg districts, 
based on examinations made in the fall of 1915 by J. T. Pardee of 
mineral-bearing districts in northwestern Montana, are in press as 
Bulletins 660-F and 660-G, and others are in preparation. 

The general geology and structure of an area embracing 750 square 
miles in Teton and Lewis and Clark counties were examined and 
classified with special reference to oil and gas possibilities by Kugene 
Stebinger, assisted by M. I. Goldman. A report by Mr. Stebinger 
under the title "Oil and gas geology of the Birch Creek-Sun River 
area, Mont.,'' has been transmitted for publication in " Contributions 
to economic geology, 1918, Part II ^ (Bulletin 691). 

The somewhat complicated structure in a large area northwest 
of Billings embracing the Hailstone Basin was examined and mapped 
in detail by E. T. Hancock, who has submitted his classification 
and a report on the " Geology and oil and gas resources of the Lake 
Basin field " for publication in the same volume. 

A part of the Musselshell Valley embracing 1,200 sqtiare miles was 
examined, classified, and mapped in detail by C. F. Bowen, with the 
object of obtaining data bearing upon its oil and gas possibilities, 
Mr. Bowen's report on "Anticlines in a part of the Musselshell Valley, 
Musselshell, Meagher, and Sweetgrass counties, Mont.," has been 
submitted for publication in Bulletin 691. 

In northeastern Montana an area of about 6,912 square miles near 
Malta, including what is now known as the Bowdoin dome, was ex- 
amined in rapid reconnaissance with classification of the lands, by 
A. J. Collier, whose report on the Bowdoin dome and its oil possi- 
bilities is in press as Bulletin 661-E. 

A reconnaissance examination in the Yellowstone-Helena region, 
which includes the Gallatin and Madison national forests, with trac- 
ing of the phosphate horizon and the discovery of hitherto unreported 
beds of workable quality, was carried out by D. D. Condit. assisted by 
K H. Finch. A portion of the report on this work has already been 
18549'— 17 5 



Digitized by 



Google 



66 THIBTY-EIGHTH R£POBT OF GBOLOOICAL SURVEY. 

completed by Mr. Finch. Phosphate lands in Granite, Powell, and 
Deer Lodge counties were examined by J. T. Pardee. 

The monograph on the " Geology of the Yellowstone Park," on 
which Arnold Hague had for many years been engaged and which will 
constitute his monumental work, was nearly complete at the time of 
Dr. Hague's death early in May. 

A general reconnaissance study of the glacial and associated de- 
posits in Sheridan, V'alley, Phillips, and Blaine counties, and adjacent 
parts of Dawson County was made by W. C. Alden. A study of the 
literature of these and adjacent regions was made in the office, and a 
preliminary description was prepared by Mr. Alden. 

HEBEASKA. 

The more prominent anticlines of western Nebraska are described 
in a paper by N. H. Darton on" the structure of parts of the central 
Great Plains submitted for publication in Bulletin 691. 

The potash plant at Hoffland was examined by H. S. Chile. 

KKVAOA. 

A detailed report on the geology and ore deposits of the Yerington 
district, Nev., has been submitted for publication as a professional 
paper by Adolph Knopf. 

A report prepared by E. S. Bastin, in collaboration with F. B. 
Laney, of the Bureau of Mines, on the genesis of the ores of Tonopah, 
as interpreted from detailed microscopic studies of polished surfaced 
of the ores, is now in press as Professional Paper 104. 

In addition to the report on the placers of Manhattan, H. G. Fer- 
guson has in preparation as a professional paper a report on the 
geology and ore deposits of Manhattan and vicinity. 

Late in the winter Adolph Knopf made a detailed geologic study 
of the Rochester district and a reconnaissance examination of the 
Arabia district. A report on the Arabia district is in preparation. A 
short paper on the ore deposits at Eureka is being prepared by G. F. 
Loughlin. 

The results of an investigation of some of the gypsum deposits of 
the State by E. W. Stone will be found in a general description of the 
gypsum deposits of the United States, now ready for publication. 

The oil-shale deposits of the Green River group in the vicinity 
of Elko, Nev., were examined by D. E. Winchester, whose descrip- 
tions, with accounts of tests, are contained in a paper now ready for 
submittal. 

Ab(^ut a month was spent in Carson Sink by F. C. Schrader, com- 
pleting a study of that region for an economic report on the ore 
deposits. 
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The following reports relating tb mining districts in Nevada have 
appeared during the fiscal year: 

Notes on some mining districts in eastern Nevada, by J. M. Hill (Bulletin 
(M8). 

The Golden Arrow, Clifford, and EUendale districts, Nye County, Nev., by 
a G. Ferguson (Bulletin 64M>-P). 

Tin ore In northern Lapder Ounty. Nev., by Adolph Knopf (Bulletin G40--G). 

Placer deposits of the Manhattan district, Nev., by H. G. Ferguson (Bulle- 
tin eiO-J). 

A paper by Mr. Knopf on " Wood tin in the Tertiary rhyolites of 
northern Nevada '^ has been transmitted for unofficial publication. 

NEW HAMPSHIBE. 

The raised Pleistocene shore lines in the Dover and York quad- 
rangles, in Maine and New Hampshire, w^re specially studied by 
F. J. Katz. Reconnaissance studies in part of the Dover quad- 
rangle, and practically all of the Berwick quadrangle were carried 
on by Mr. Katz, and a field conference was held by him with Arthur 
Keith and Laurence La Forge in the region about Rochester, N. H., 
and Berwick, Maine. Mr. LaForge spent two weeks in reconnais- 
sance trips in southeastern New Hampshire and in reconnaissance 
mapping of Carboniferous stratified rocks west and northwest of 
Rochester, N. H. 

A very brief reconnaissance in southwestern New Hamp^ire was 
made by Mr. Keith and a report on Pleistocene fossils from the Leda 
clays was made by W. H. Dall. 

NEW JCBSCT. 

At the request of this Surrey a digest of the ground waters of New 
Jersey was prepared, for the use of the War Department, by Dr. 
M. W. TwitcheU, assistant State geologist, under in^ruction from 
Dr. H. B. Kummel, State geologist. 

The oil and gas explcHrations and the structural indications in the 
vicinity of Millville were examined by E. W. Shaw, at the request of 
the State Geological Survey. 

The results of the analysis of greensands sampled at several points 
in the southern part of the State to show their possible value as 
sources of potash have been published in a report entitled ^^ Notes on 
the greensand deposits of the eastern United States,'' by G. H. Ash- 
ley, published as Bulletin 660-B. 

NEW UCXICO. 

Fidd studies in the **Red Beds" region of New Mexico, with 
^)ecial reference to the history of their deposition and the possible 
presence of conmiercial amounts of potash salts associated with the 
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thiok deposits of salt and gypsum in the sM-ies, were ccxitioued h 
N. H. Darton, who is preparing a report on the region and itspotei 
prospects. Exploratory examinations were made of 1,400 squin 
miles, a reconnaissance examinaticm of 820 square nriles, and deUiM 
mapping of 75 square miles. Mr. Darton also submitted a report <^ 
the gypsum deposits of New Mexico for incorporation in the geoeil 
report on the gypsum deposits of the United States. 

A deep well bored by a private company near Carload was, throng 
the courtesy of the company, visited by R. K. Bailey, who obtaioe. 
therefrom a series of samples for testing with reference to the:r 
potash contents. Nothing of value was found, but as a depth of ody 
500 feet was attained, the salt beds of the region were not pen^ntfd. 

The geology of the Mogollon mining district was mapped in detu 
by H. G. Ferguson, who, in the fall of 1916, made a study of the or? 
deposits for a professional paper on that district. Mr. Fei^uson %h^ 
made a reconnaissance examination of the Steeple Rock district, iBii 
has in preparation a brief report thereon for inclusion in the annnil 
economic bulletin. 

Completion of the report on the copper deposits of the Bum 
Mountains (Tyrone district), by Sidney Paige, has been delay^ 
by his assignment as geologist in charge of the section of westerc 
areal geology. 

A detailed report on the copper deposits of the Santa Rita (Chino) 
district is in preparation by A. C. Spencer after an intermissios 
caused by his assignment to work in Alaska. 

Field work for a detailed study of the Magdalena or Kelly distrirt 
has been completed by G. F. Loughlin. In connection with tlus 
investigation, some experimental work was carried out by Prof. W. 0. 
Hotchkiss to determine the possible applicability of magnetic meth- 
ods of surveying to ore deposits other than those of iron. Prof. 
Hotchkiss also extended his work to the Hanover and Santa Rita dis- 
tricts. The method was found to promise some usefukiess in tracing 
concealed contacts between igneous and sedimentary rocks. 

A paper entitled "A comparison of some Paleozoic sections ifl 
southern New Mexico," by N. H. Darton, has been issued as Profes- 
sional Paper 108-C. Mesozoic invertebrates from the Magdalena 
limestone were studied by G. H. Girty, and Cretaceous invertd)nte5 
from southern New Mexico were reported on by T. W. Stanton. 
and from northwestern New Mexico by J. B. keeside, jr. 

As scientific by-products of the structural and land classification 
work in the coal-bearing region of northwestern New Mexico, bx 
C. M. Bauer, J. B. Reeside, jr., and others, the following publications, 
under the general title ^ Ccmtributions to the geology and paleon 
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tology of San Juan County ^^ have been publis-hed as parts P, Q, R, 
and S, respectively, of Professional Paper 98 : 

stratigraphy of a part of the Chaco River valley, by C. M. Bauer. 
Vertebrate faunas of the OJo Alamo, Klrtland, and Fruitland formations, by 
C, W. OUmore. 

Nonmarine Cretaceous invertebrates of the San Juan Basin, by T. W. Stanton. 
Floras of the Fruitland and Klrtland formations, by F. H. Knowlton. 

NKW TOEK. 

The areal and economic survey of the Berlin quadi*angle, including 
a small part of Massachusetts, was continued by L. M. Prindle, who 
extended his geologic work into the adjacent Troy quadrangle. The 
folio covering the Berlin and Grey lock quadrangles is nearing 
completion. 

A study of the structure and succession of the rocks in the Hoosick 
and Cohoes quadrangles was made by Mr. Prindle. This areal work 
was reviewed by Arthur Keith, who also made a brief reconnaissance 
study of the formations in southeastern New York. 

nOBTH CABOLINA. 

Feldspar deposits in the Spmce Pine district were examined by 
F. J. Katz in connection with his examination of the feldspar deposits 
of the Eastern States, the principal object of the work being to ascer- 
tain the possible value of the feldspars as sources of potash. 

A report on the "Tin resources of the Kings Mountain district, 
N. C. and S. C," by Arthur Keith and D. B. Sterrett, submitted early 
in the spring by Mr. Keith for use in " preparedneSvS " work, is now 
in course of publication as Bulletin 660-D. In May and the early 
part of June H. G. Ferguson made special reconnaissance examina- 
tions of some of the North Carolina deposits and of those in Vir- 
ginia (Irish Creek district), with reference to the possibility of their 
utilization for war purposes. Mr. Ferguson has begun the prepara- 
tion of brief reports of the results of his work for publication in the 
annual " Contributions to economic geology." 

The text and maps for the folio to cover the Klings Mountain and 
Gaffney quadrangles, the larger part of which lies in South Carolina, 
have been completed and submitted by Mr. Sterrett. 

A digest of the ground waters of the Coastal Plain of North Caro- 
lina, for the use of the War Department, was prepared by L. W. 
Stephenson. 

A comprehensive monograph entitled "The systematic paleon- 
tology of the Cretaceous deposits of North Carolina," prepared in 
cooperation between this Survey and the North Carolina Geological 
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and Economic Survey, was transmitted to the State geologist for pub- 
lication by the State Survey. This monograph included the fol- 
lowing papers, some of which have been contributed by cooperatiiig 
geologists and paleontologists: 

General stratigrapbic features of the Ooastal Plain of North CaroUna, by 
W. B. Clark. 

Literature of the Cretaceous deposits of North Carolina, by L. W. Stepbeoaon. 

The faunas in their stratigrapliic chronologic relations, by L. W. Stepbeoaon. 

The flora of the Black Creek formation, by E. W. Berry. 

The correlation of the Cretaceous formations of North Carolina, by W- B. 
Clark. 

Coelenterata, by L. W. Stephenson* 

Echinodermata, by W. B. Clark. 

Vermes, by L. W. Stephenson. 

Mollusca, by L. W. Stephenson. 

Arthropoda, by M. J. Rathbun. 

Vertebra ta (Reptilia), by C. W. Gilmore, 

Plantae, by B. W. Berry. 

A '* Monograph of North American early Tertiary cheilostome 
Bryozoa," by F. Canu and R. S. Bassler, transmitted for publication, 
contains descriptions of the Eocene Bryozoa of the State. 

A report on the Tertiary corals of the southeastern part of the 
United States, including North Carolina, by T. W. Vaughan, is in 
progress. 

NOBTH DAKOTA. 

A general reconnaissance study of the glacial deposits in Divide 
and Williams counties and adjacent part of Burke, Mountrail, and 
McKenzie counties, N. Dak., was made by W. C. Alden in July, 
1916. The literature of this and adjacent regions was studied in the 
office, and a preliminary description was prepared. When returning 
from a western trip in August, 1916, Frank Leverett made a brief 
examination of the glacial drift in the vicinity of Bismarck. 

The manuscript for the Edgeley-Lamoure folio, prepared under 
agreement by H. A. Hard, was revised somewhat by W. C. Alden. 

The invertebrate fauna of the Cannonball member of the Lance 
formation is under investigation by T. W. Stanton. 

OHIO. 

In the course of the investigations of reported indications of pota^ 
samples of brine were obtained from oil wells in Monroe and Noble 
counties, Ohio, by W. C. Phalen for chemical analysis, and a reported 
occurrence of nitrate near Ashtabula was visited twice by H. S. Gale, 
who was present at the boring of a 25-foot hole in this neighborhood. 

A detailed report on the geology and mineral resources of the 
Woodsfield and Summerfield quadrangles by D. D. Condit and R. V. 
A. Mills has been submitted for critical review. Two reports on the 
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structure of the Berea sand, one (Bulletin 621-N) for the Surameir- 
field quadrangle and the other (Bulletin 621-0) for the Woodsfield 
quadrangle, have been reprinted. 

A report on the gas deyelopments in and about Cleveland, by Q. S. 
Rogers, has been issued as Bulletin 661-A. 

The conditions of origin and depK)sition of the salts found in many 
wells and in pipe lines in the eastern portion of the State are the 
subject of a special investigation by R. V. A. Mills in association with 
R. C. Wells, of the division of chemistry and physics. 

A folio describing the areal and economic geology of the Wells- 
ville quadrangle and a bulletin on the structure and oil and gas re- 
sources of the quadrangle have been nearly completed, under agree- 
ment, by J. H. Hance. A folio text, covering the Steubenville and 
Cadiz quadrangles, by D. D. Condit, is ready for editing. 

OKLAHOMA. 

By courtesy of the Bureau of Mines a report by C. H. Beall, of 
that bureau, describing in detail the structure of the exposed rocks 
and of the individual oil sands, the relations of oil and gas to the 
structure, and the configuration of the salt-water surface in the 
Gushing field was cooperatively transmitted by Director Manning 
to the Geological Survey for publication. This paper, which is now 
in press, will appear as Bulletin 658. 

The structure of the southern half of the Bristow quadrangle was 
examined in detail by A. E. Path, and a report describing this area 
is now in preparation. A paper containing a description, with struc- 
ture mapping, and a discussion of the oil and gas prospects of the 
north half of the same quadrangle is now in press as Bulletin 661-B. 

Inspection of the general stratigraphy and criteria as to structure 
in Kingfisher County was made by Mr. Fath, who also examined and 
informally reported for the Office of Indian Affairs on a number of 
tracts of Indian land in the Iowa and Sac and Fox Indian reserva- 
tions. 

At the request of the superintendent of the Five Civilized Tribes 
and the Commissioner of Indian Affairs that the Survey furnish a 
geologist to make examinations of the structural conditions in certain 
Indian lands proposed for leasing, H. M. Robinson, associate geolo- 
gist, was in Mardi assigned to this duty. 

During the summer of 1916 the structure of the northwest corner 
of the Pawhuska quadrangle, the areal geology of which had for- 
merly been examined by C. D. Smith, who later resigned from the 
Survey, was mapped in detail by K. C. Heald, who during a part of 
the season was assisted by R. V. L. Stratton. A report on this area 
by Mr. Heald is in process of publication. Field work in the Puw- 
huska quadrangle was resumed in May by Mr. Heald, assisted by 
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K C. Mather and, for the greater part of June, by D. E. Winchesto 
and W. B, Emery, the investigation being carried on with the co- 
operation of the commissioner for the Osage Nation. 

The structure and the oil and gas prospects in the Foraker quad- 
rangle, in the Osage Nation, are described in a report by K. C. Heal<L 
issued as Bulletin 641-B. This report has already been reprinted. 

The structure of portions of the Hominy quadrangle was examined 
early in the winter by R. H. Wood, who in April resigned from the 
Survey with an agreement to complete at an early date his report on 
the structure and oil and gas prospects of the quadrangle. Informa- 
tion as to the structure in certain tracts of the Osage Nation offered 
for lease was furnished by Mr. Wood and Mr. Heald to the Office of 
Indian Affairs. 

Data for the use of the Oklahoma Oeological Survey in preparing 
a general geologic map of the State were cooperatively a^^embled 
under the supervision of Arthur Keith, chief of the section of eastern 
areal geology, who also furnished stratigraphic information to H. M. 
Robinson for his guidance in the land valuations for the Office of 
Indian Affairs. 

Anticlines favorable for drill tests for oil and gas in Pontotoc 
County have been pointed out in a notice prepared by Mr. Bobinson 
and distributed to the press by this Survey. 

Examinations of the bituminous shales with sampling of coals 
were made by David White at a number of localities south of Mus- 
kogee and east of the Missouri, Kansas & Texas Railway, with the 
object of procuring additional criteria on which to base more definite 
conclusions as to the possible occurrence of oil in oommercial amomits 
in the eastern part of the coal field and the southeastern part of the 
Paleozoic area of the State. Brief inspections were also made by 
Mr. White in the Bristow, Foraker, and Pawhuska quadrangles* in 
the Sac and Fox and Otoe Indian reservations, and at a number of 
points where drilling is now in progress in other pai*ts of the State. 

The two peneplains in western Arkansas were traced into the 
Lukfata quadrangle in the course of a reconnaissance by EL D. Miser. 

Several deep wells in process of drilling were visited by R. K. 
Bailey, and arrangements were made for the collection of samples to 
be examined with reference to possible potish contents. 

Collections of invertebrates from formations of Chester and Potts- 
ville age were obtained by G. H. Girty, who also reported on other 
Carboniferous invertebrates from the State, 

A report giving the results of a " Structural reconnaissance in the 
Okemah-Tiger Flats region, Okfuskee and Okmulgee counti^^' by 
A.E. Fath, has been submitted for publication in the " Contributions 
to economic geology." An anticlinal fold near Billings is mapped 
by Mr. Fath in Bulletin 641-E. The great demand for information 
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«!garding oil prospects in Oklahoma has necessitated republication 
»:£ this report and of the reports by C. H. Wegemann on the Healdton 
ield (Bulletin 621-B) and on the Loco gas field, in Stephens and 
FefTerson counties (Bulletin 621-C). 



A review of the nitrate prospects in southern Oregon, including the 
Sucker Creek claims, Buzzard Canyon, Stinking Lake, Kawhide, and 
Wagontire groups, was made by H. S. Gale. 

A study of the chromite deposits of southwestern Oregon and an 
examination of the Great Gorge of the Columbia were carried on 
by J. S. Diller during a part of September. 

Glacial deposits in the Cascade Mountains near Sisters, Oreg., 
-were the subject of a reconnaissance by Frank Leverett. 

PENNSYLVANIA. 

The extramorainal glacial drift in parts of Lycoming, Clinton, 
£lk, and McKean counties was briefly studied by Frank Leverett in 
May. 

The limestone formations of the Lebanon-Keading Valley, between 
the Mercersburg and Reading quadrangles, were mapped by G. W. 
St6se. A report giving the details of this examination is now in 
preparation by Mr. Stose. 

The text and maps for the Fairfield-Oettysburg folio, by G. W. 
Stose and Florence Bascom, and for the Bellefonte folio, by Prof. 
E. S. Moore, have been completed and submitted for publication; 
and the text and maps for the Huntingdon and Hollidaysburg 
quadrangle have been revised by Charles Butts and the folio sub- 
mitted. 

A bulletin on the mineral resources of the Fairfield and Gettys- 
burg quadrangles was prepared and submitted by Mr. Stose, and a 
report on the economic geology of the AUentown quadrangle, by 
B. L. Miller, is ready for editing. 

The folio covering the Elkton and Wilmington quadrangles, by 
Florence Bascom and B. L. Miller, Is in course of publication. These 
quadrangles also cover portions of Maryland and Delaware and were 
mapped in cooperation with the Maryland Geological Survey. 

Some progress was made in field work in the McCalls Ferry and 
Quarryville quadrangles by E. F. Bliss and A. I. Jonas, and the text 
and maps for the Eeading-Boyertown folio, by Florence Bascom, 
are nearly completed. In the Coatesville, West C!hester, and Norris- 
town quadrangles Miss Bascom was engaged in the further study of 
the various gneisses. Some I'cconnaissance work was done by Arthur 
Keith in southeastern Pennsylvania. 
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A general description of the bituminons coal fields of the State, 
with analyses and quantitative estimates of the coal resources in the 
beds and areas, by G. H. Ashley, is at an advanced stage of com- 
pletion as a chapter of Professional Paper 100. A similar treatment 
of the anthracite fields and coals to go in the same volume is in prepa- 
ration by Baird Halberstadt. Both papers are to be accompanied by 
maps. 

Economic bulletins and folios covering the mineral resources mod 
the general geology of the Punxsutawney, CurwensviUe, and Houtz- 
dale quadrangles have been nearly completed by Mr. Ashley. 

The detailed areal and structural examination of the Butler quad- 
rangle was completed by G. B. Richardson and R. V. A. Mills, and 
the greater part of the Zelienople quadrangle was mapped in the sea- 
son of 1916. The field studies of the Zelienople quadrangle were 
completed by Mr. Richardson in the spring of 1917, special attention 
being given to the composition and history of the waters locally f oimd 
in the oil sands of the region. Mr. Richardson submitted in April an 
estimate of the petroleum resources remaining in the ground in west- 
em Pennsylvania. 

The publication of the report on the geology of the Johnstown and 
Somerset quadrangles by Mr. Richardson has been delayed, priding 
the solution of certain problems concerning the correlations and for- 
mational boundaries as drawn in Maryland, southern Pennsylvania, 
and eastern Ohio. Paleontologic data on the Brush Creek coal and 
limestone and criteria for the determination of the AUegheny-CoDe- 
maugh boundary in the quadrangles above mentioned and in western 
Maryland were obtained in June, 1917, by Harvey Bassler, assisted 
by T. E. WUliard. 

The stratigraphy and fossils of the formations of central Pennsyl- 
vania were studied by E. O. Ulrich and Charles Butts in the valley 
region in June. 

BBODB ISLAND. 

The field examinations of the Cretaceous and Pleistocene deposits 
of the islands off the Rhode Island coast were completed by Prof. 
J. B. Woodworth, who, in accordance with an agreement, is engaged 
in the preparation of a report on the areal geology, history, and water 
resources of the Coastal Plain areas of southern New England. 

SOUTH CABOLINA. 

An investigation of the stratigraphy, structure, and ground waters 
of the Coastal Plain of South Carolina was begun by C. W. Cooke, 
who prepared, for the use of the War Department, a digest of avail- 
able information on the ground waters of the State. 
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A ^'Monograph of North American early Tertiary cheilostome 
Bryozoa,^ by F, Canu and R. S. Bassler, transmitted for publication, 
contains descriptions of fossil Bryozoa from South Carolina. 

The maps and manuscript for a folio on the Kings Mountain and 
CJraflfney quadrangles, which include a small portion of North Caro- 
lina, have been completed by D. B. Sterrett and submitted for publi- 
cation. 

SOUTH DAKOTA. 

An inspection of the structural criteria and of the gas developments 
in the Missouri Valley in the neighborhood of Pierre, S. Dak., was 
made late in the autumn by E. T. Hancock, with a view to determin- 
ing whether geologic structure of types favorable for the occurrence 
of oil or gas was present or could be recognized if present. 

A report describing and mapping the lignite field of northwestern 
South Dakota, by D. E. Winchester, C. J. Hares, E. R. Lloyd, and 
£. M. Parks, has been published as Bulletin 627. 

TENNESSEE. 

Field and office work for a report on the marbles of Tennessee, to be 
incorporated in a general report on the marbles of the Southern 
States, was carried on by T. N. Dale. 

Greensands in McNairy County, in western Tennessee, were sam- 
pled by G. H. Ashley for the purpose of obtaining more authentic 
information as to their value as sources of potash. The results are 
given in Bulletin 660-B. 

The preparation of the folio covering the Waynesboro quadrangle, 
by H. D. Miser, has advanced somewhat, but on account of the de- 
mands on Mr. Miser's time for the preparation of reports on the geol- 
ogy and mineral resources of portions of Arkansas, this folio is not 
yet completed. 

At the request of the State geologist of Tennessee, A. H. Purdue, 
arrangements were made for the transfer of Mr. Miser's office work 
to Nashville during June, in order that he might attend to the duties 
of the State geologist during Mr. Purdue's enforced absence for a 
time on account of his health. 

The text and maps for a report on the coal resources of the Cross- 
ville quadra'' gle were revised by Charles Butts, who has submitted 
a short paper on the coals between Clifty and Bon Air that has been 
issued as Bulletin 641-K. 

A comprehensive report on the Ducktown district awaits portions 
of the description of the general geology, by Arthur Keith and F. B. 
Laney. 
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TKXAS. 

Drilling at Cliffside, Tex., for the purpose of procuring adeqmt; 
information as to the reported presence of potash in the region we?t 
of Amarillo was resumed as soon as the necessary equipment and crew 
could be obtained. This well, which had reached a depth of abo^ 
360 feet before work had'been suspended the preceding year on ac- 
count of exhaustion of funds, has now reached a depth of 1,657 feet 
No potash in notable amount has yet been found there. 

The sulphur deposits of eastern Texas were examined by P. S. 
Smith with special reference to the question of drawing on them as 
sources of raw material for the manufacture of sulphuric acid. 

Digests of the ground waters of the Coastal Plain of Texas, for the 
use of the War Department, were prepared by C. W. Cooke and T. W. 
Vaughan. A report on the ground waters of the Coastal Plain of 
Texas west of Brazos River, by Alexander Deussen, is in progress. A 
preliminary report on the stratigraphy, structure, and correlation of 
the Cretaceous deposits of northeastern Texas, by L. W. StephensML 
is nearly complete. 

The Catahoula formation is discussed by G. C. Matsbn in a paper 
entitled " The Catahoula sandstone,** and by Prof. E. W. Berry in a 
paper entitled " The flora of the Catahoula sandstone," both in Pro- 
fessional Paper 98-M, and the Citronelle formation is discussed by 
Mr. Matson in a paper on " The Pliocene Citronelle formation of the 
Gulf Coastal Plain" (Professional Paper 98-L). 

A monograph entitled *' Later Eocene fossil plants of southeastern 
North America," by E. W. Berry, transmitted for publication, con- 
tains descriptions of fossil plants from Texas, and a " Monograph of 
North American early Tertiary cheilostome Bryozoa," by F. Canu and 
R. S. Bassler, also transmitted for publication, gives accounts of fossil 
Bryozoa from the State. 

Examinations of oil indications reported as present at a number of 
points in the Coastal Plain region of Texas were made by O. B. 
Hopkins, who paid special attention to the domes near Brenham and 
Palestine and has described these domes in a paper now in press as 
Bulletin G61-G. A report on the geologic structure and conditions of 
oil distribution in the Corsicana-Powell district, by G. C. Matson and 
O. B. Hopkins, is nearly ready to be issued as Bulletin 661~F. 

I^te in the spring of 1917 a somewhat exhaustive study of the salt 
domes of the Coastal Plain of the State, with special reference to 
the origin and conditions of occurrence of the salt, sulphur, oil, and 
gas in the domes, was begun by G. S. Rogers. 

A second edition of Bulletin 629, " Natural-gas resources of part^ 
of north Texas," by £. W. Shaw and G. C* Matson, has been issued 
and exhausted. 
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Large c<Jlections of early Paleozoic invertebrates, submitted by the 
X^exa3 Bureau of Economic Geology and Technology, under the direc- 
tion of J. A. Udden, were studied by E. O. Ulrich. 

UTAH. 

TTie Little Cottonwood and American Fork districts, Utah, were 
examined during the field season of 1916 by B. S. Butler, assisted by 

F. K. Hintze, and will be the subjects of a detailed report. A com- 
prehensive report on the ore deposits of Utah by Mr. Butler and 

G. F. Loughlin is in preparation. A report on zinc carbonate and 
related copper carbonate ores at Ophir, by G. F. Loughlin, is to be 
published as Bulletin 690-A. 

Reported deposits of molybdenum ore in the vicinity of Ouray 
were examined by F. L. Hess in May, 1917. 

Two reports describing the location and conditions of occurrence 
of phosphate in the Logan quadrangle have been completed and 
transmitted by E. II. Finch. 

Examinations for the recovery of potash at several points in the 
re^on of Salt Lake City were made by H. S. Gale. The report 
giving the potash content of some Utah copper ores (Bulletin 620-J) 
has been reprinted. 

The oil shales in the Green River formation of the Uinta Basin 
were traced westward from Dragon by D. E. Winchester, who demon- 
strated the presence of a large body of productive shale in the 
western portion of the basin. The results of the work are given in 
a paper on " Oil shale in the Uinta Basin, Utah," now ready for pub- 
lication as a part of Bulletin 691. Mr. Winchester also examined 
and samplad the oil shales at Ephraim and at several other points 
in the State. 

A second issue of Bulletin 641- A, " Ozokerite in central Utah," by 
H. M, Robinson, has been necessary. 

Cambrian and Devonian invertebrates from the Wasatch Range 
were studied by Edwin Kirk. Reports were made on Carboniferous 
invertebrates from a number of localities by G. H. Girty, and on 
fossil plants by F. H. Knowlton. 

A description of the Lost Creek coal field, in Morgan County, by 
F. R. Clark, is ready for editing. 

VnMOlfT. 

The areal survey of the Bennington quadrangle was continued by 
L. M. Prindle. This quadrangle, combined with the Hoosic quad- 
rangle (New York), will be covered by a folio, for which the text 
and maps are nearly completed. 

The pre-Cambrian granites and gneisses and their structure in 
the Rutland, Wallingford, and Castleton quadrangles were further 
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studied and mapped in detail by Aithur Keith, who gave 
attention also to the deformed shore lines in these quadrangles. A 
paper on these shore lines was given by him at the Albany meeting 
of the Geological Society of America. 

vnoiNiA. 

In order to ascertain more fully the physiographic and strati- 
graphic conditions under which the manganese deposits of the valley 
region of Virginia were laid down and later to test the applicability 
of the tentative hypothesis previously adopted by D. F. Hewett to 
the discovery of new ore bodies, the central part of the valley, in- 
cluding several mines, was in June visited by Arthur Keith, Dr. T. L. 
Watson, State geologist, M. R. Campbell, D. F. Hewett, G. W. Stoae, 
Laurence LaForge, F. J. Katz, and J. B. Umpleby and a trial made. 
The examination and description of the manganese mines and pros- 
pects of the State is nearly completed by Dr. Watson, and the resnlts 
of the Virginia manganese investigations will be published under 
cooperative auspices. 

The tin deposits in the Irish Creek district were studied by H. G. 
Ferguson in the spring of 1917, and a report giving the results is in 
preparation. 

An experimental plant near Yorktown for the extraction of potadi 
from greensand was early in June inspected by H. S. (Jale, A* C 
Spencer, and W. B. Hicks, in company with H. M. Ami, of the 
British Embassy, for the purpose of viewing a working test of the 
plant. 

The areal mapping of the coal field in the western part of die 
State and of Buchanan County in particular was continued coop- 
eratively by Henry Hinds, of this Survey, assisted by T. K. Hams- 
berger for the State. A report on the geology and coal resources of 
Buchanan County is nearly completed, the geologic map being ready 
for transmission to the State for publication. A report on Carbon- 
iferous invertebrates was made by G. H. Girty. 

A chapter on the Coastal Plain of Virginia, to form a part of a 
geographic manual on the northern Middle Atlantic States, was pre- 
pared by L. W. Stephenson. 

A digest of the ground waters of the Coastal Plain of Virginia, for 
the use of the War Department, was prepared by L. W. Stephenson. 

WAaHmoToir. 

A description of the geographic features of the Mount Rainier 
National Park and their origin has been revised by F. E. Matthes 
for publication on the back of the topographic map covering Ae 
park* 
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[aci&l deposits near Spokane, Puget Sound, and Mount Bainier 
i stuciied for a few days by Frank Leverett. 
repK>rt covering a ^^ Keconnaissance of the Conconully and Ruby 
ing districts, Wash.,^^ by E. L. Jones, has been issued as Bulle- 

ivertebrate fossils from the Tertiary formations of the western 
I of the State are imder investigation by W. H. DalL 

WEST VIBGINIA. 

n the search for a. very pure glass sand such as is needed for the 
[lufacture of optical instruments to be used by the Army and 
vy, the sandstone deposits in the vicinity of Berkeley Springs were 
mined by R. W. Ston^ in company with H. S. Washington, who 
^resented the Carnegie Geophysical Laboratory. 
>fl5ce work on the maps and description of the Williamsport quad- 
igle, which includes parts of Maryland and Pennsylvania, has been 
vanged by G. W. Stose. This material will form part of the Wil- 
msport-Hagerstown folio, and the work is being done in coopera- 
»n with the State of Maryland. 

wiscoNsm. 

The text and maps for a folio covering the Wausau and Marathon 
ladrangles, studied in cooperation with the State Geological and 
atural History Survey, have been completed by Samuel Weidman 
id the folio submitted for publication. 

A report on the glacial moraines and shore lines of the Lake Su- 
erior region, by Frank Leverett, is nearing completion. In connec- 
lon with the preparation of this paper some field work was done 
i October and a field conference was had by Mr. Leverett with Dr. 
Veidman. "The Quaternary geology of southeastern Wisconsin," 
►y W. C. Alden (Professional Paper 106), is now in press. 

Blarly Paleozoic formations in parts of the State were studied by 
E. O. XJlrich in cooperation with State Greologist Hotchkiss for the 
purpose of ascertaining the equivalents of some of the Wisconsin 
geologic formations as compar€Kl with those of N&w York, Alabama, 
uid other areaa 

WTOMUTG. 

At the request of the National Museum lithologic collections were 
made in the Leucite Hills, Wyo., by E. S. Larsen. 

The report on the geologic structure and oil resources of the south- 
em portion of the Big Horn Basin, by D. F. Hewett and C. T. Lup- 
ton, has been revised and brought up to date, following further field 
examinations made by Mr. Hewett in October, and the report is now 
in press as Bulletin 656. 
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A report on the structure and oil prospects of the Elk Basin was 
prepared and submitted for publication by C. J. Hares, and a repoit 
covering the Salt Creek dirtrict, by C. H. Wegemann, has been sob- 
mitted and is now in process of publication as Bulletin 670. ^Anti- 
clines in central Wyoming," by C. J. Hares, has been published and 
reprinted as Bulletin 641-L 

Cretaceous invertebrates from the Big Horn Basin and frran east- 
ern Wyoming were reported on by T. W. Stanton, and Mesoioic 
invertebrates from Carbon County were identified by J. B. Bee- 
side, jr. 

A comprehensive study of American Jurassic ammonites belong- 
ing to the family Cardioceratidae, mostly from Wyoming, was made 
and the first draft of a pa|>er on them was prepared by J. B. Bee- 
side, jr. 

/ Carboniferous invertebrates were reported on by G. H. Girty, and 
the study and description of the fauna of the Big Horn limestone 
were continued by Edwin Kirk. 

The stratigraphy of the Wind River Mountains is the subject of 
a paper by Eliot Blaekwelder, now ready for publication as a 
bulletin. 

A report on the " Relations of the Embar and Chugwater forma- 
tions in central Wyoming," by D. D. Condit, was published as 
Professional Paper 98-0, and a paper by C. H. Wegemann on 
" Wasatch fossils in so-called Fort Union beds in the Powder River 
. basin, Wyo.," has been issued as Professional Paper 108-D. 

The gypsum deposits in the southern part of the Big Horn Moun- 
tains are described by C. T. Lupton and D. D. Condit in Bulletin 
640-H. 

CANAL ZONE AND WEST INDIES. 

The following monographs prepared in compliance with an agree- 
ment ipade in 1912 between the Canal Conmiission, the United States 
Geological Survey, and the Smithsonian Institution have been trans- 
mitted to 'the Secretary of the Smithsonian Institution for pub* 
lication : 

Introduction to Contributions to the geology and paleontology of the Caoa) 
Zone, Panama, and geologically related areas in Oentral America and the West 
Indies, by T. W. Vaughan. 

On some fossil and recent Lithothamnieae of the Panama Canal Zone, by 
M. A, Howe, with plates 1-lL 

The fossil higher plants from the Panama Canal Zone^ by B. W. Berry, with 
plates 12-ia 

The smaller fossil Foraminifera of the Panama Canal Zone, by J. A. Corii- 
man, with plates 19-3^. 

The larger fossil Foraminifera of the Panama Canal Zone, by J. A. Cush- 
man, with plates S4-45. 

Fossil Echini of the Panama Canal Zone and Costa Bica, by B, T. JackaoQ, 
with plates 46-52 and text flgares 1-8. 
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FooBil Bryozoa of the Panama CaDal Zone and Costa Riea, by F. Canu and 
R. S. Bassler, with plate 53. 

Crustacea and Decapoda from the Panaman region, by M. J. Rathbun, with 
plates 54-66. 

Clrrlpedia from the Panama Canal Zone, by H. A. Pllsbry, with plate 67. 

The following papers also are nearly ready for transmission: 

Foesil Madreporaria from Panama and geologically related areas in Central 
Anoerica and the West Indies, with about 70 plates, by T. W. Yaughan. 

The stratigraphic relations and biologic character of the serimentary forma- 
tions of the Panama Canal Zone and geologically related areas in Central 
America, by T. W. Vaughan and D. F. MacDonald, with two maps and several 
text figures. 

Correlation of the sedimentary geologic formations of Panama in their 
relation to the geologic history of Central America and the West Indies, by 
T. W. Yaughan. 

Prior te his resignation from the United States Geological Survey, 
D. F. MacDonald completed an extensive monograph on the physiog- 
raphy, stratigraphy, geologic history, and economic geology of the 
Canal Zone. This paper will be submitted to the Smithsonian Insti- 
tution for publication as soon as information procured through the 
paleontologic investigations can be incorporated in it. 

As paleontologic studies collateral to those of the Tertiary for- 
mations of the southeastern Unit^ States and the Canal Zone, J. A. 
Cushman has monographically described collections of fossil Forami- 
nifera from the Leeward Islands, the Dominican Republic, and 
Jamaica and nearly finished a similar account of collections from 
Cuba. T. W. Vaughan has nearly finished a general monograph of 
the fossil corals of the West Indies; all material in the United States 
National Museum, except a few species from the islands of Antigua 
and Anguilla, has been described and figured. 

Other similar faunal monc^aphs for the West Indies, mostly by 
specialists not connected with the Survey, are either complete or 
almost complete. These careful, comprehensive investigations of 
the stratigraphic paleontology of the West Indies furnish a basis 
for accurate stratigraphic work in that area. As the United States 
has so many interests in the West Indies, the results obtained throu^ 
the investigations mentioned are of particular importance. 

DIVISION OF ALASKAN KINERAL RESOURGSa. 
APPXOP&IATIOV AVD 0LA88E8 OV WOXK. 

Under the appropriation of $100,000 made for the continuation 

of the investigation of the mineral resources of Alaska, as in previous 

years, work of the following classes was carried on : Reconnaissance 

and detailed geologic surveys, special investigations of mineral 
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resources, reconnaissance and detailed topographic surveys, investi- 
gations of water resources, and collection of statistics of mineral 
production. 

PBKSOirVSL. 

On July 1, 1916, the personnel of the division consisted of 1 geolo- 
gist in charge, 11 geologists, 4 topographic engineers, 1 hydraulic 
engineer, 3 clerks, and 1 draftsman on annual salaries, 1 field assist- 
ant, and 31 camp hands and recorders. On June 30, 1917, the per- 
sonnel included 1 actii;g geologist in charge, 9 geologists, 1 topo- 
graphic engineer, 1 hydraulic engineer, 3 clerks, and 1 draftsman on 
annual salaries, and 1 clerk on per diem salary. The field force also 
included 6 camp hands and recorders. 

The following members of the division of Alaskan mineral re- 
sources received commissions on or prior to June 30, 1917 : 

Alfred H. Brooks, major, Engineer Officers' Reserve Corps. 
J. W. Bagley, captain, Engineer Officers' Reserve Corps, 
E. M. Aten, captain, Quartermaster's Department. 
C. E. Qiffin, captain. Engineer Officers' Reserve Corpg. 

FIELD WOXX DVBIKO THE SEASOIT OF 1916. 

Areas covered and allotments. — ^Twelve parties were engaged dur- 
ing 1916 in Alaska surveys and investigations. Of these parties seven 
were engaged in geologic surveys, three in topographic surveys, one 
was a combined topographic and geologic party, and one was engaged 
in stream gaging. The areas covered by geologic reconnaissance sur- 
veys on a scale of 1:250,000 (4 miles to an inch) amount to 5,100 
square miles; by detailed geologic surveys on a scale of 1:62,500 (1 
mile to an inch), 636 square miles. The results of investigation of 
special problems relating to mineral occurrence can not be expressed 
areally. About 9,700 square miles of topographic reconnaissance 
surveys on a scale of 1:250,000 (4 miles to the inch) and 66 square 
miles on a scale of 1:62,500 (1 mile to an inch) were made. In 
cooperation with the Forest Service, stream gaging in southeastern 
Alaska was also continued. 

With increased knowledge of Alaska's geology and the new facts 
made available by mining operations, it has become, necessary to 
revise some of the previous interpretations of the geology, especially 
those made before accurate base maps were available. Therefore, 
the revision of some of the mapping of the earlier years beccnnes of 
vital importance, and to this work some time is devoted each year. 
In 1917 an area of 36 square miles adjacent to Juneau, previously 
surveyed geologically on a scale of 1:62,500, was mapped on the 
larger scale of 1 : 24,000. The geologic mapping of about 1,500 square 
miles on a scale of 1 : 250,000 was also revised. 
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To state the work geographically, four parties worked in south- 
eastern Alaska, one in the Copper River region, two on Prince Wil- 
liam Sound, and four in the Yukon basin, and one was engaged in 
general investigations in the Yukon basin and Seward Peninsula. 
Among ihe important results of the year were the completion of the 
detailed topographic and geologic survey of Juneau and vicinity; the 
completion of the reconnaissance geologic survey of the southern 
part of the Ketchikan district, and the detailed survey of a part of 
the Nenana coal field. 

The following tables show the allotments, including both field and 
office work, of the total appropriation of $100,000 for the fiscal year 
1916 to the regions investigated. In addition to this a balance of about 
$6,000 from last yearns appropriation Was expended in equipping 
parties for the season's field work. General office expenses are ap- 
portioned to the several allotments. Salaries of the permanent staff 
are included up to the close of the fiscal year 1917, but expenses other 
than these include only the cost of field and office work during 1916. 
The ^ general investigations " include, among other things, the cost 
of collecting mineral statistics and of office work relating to the field 
investigations of previous seasons. A balance of about $6,000 has 
been utilized for equipping field parties in 1917. 

Approximate geographic diairibution of appropriation for Alaska invesHgationSf 

1916-17, 

Southeastern Alaska $22, 500 

Ciopper River 7, 000 

Prince WUllam Sound 14,500 

Yukon basin 42, 500 

Seward Peninsula 1, 000 

General investigations 6,500 

Allotted to field work. 1917 6,000 

100,000 

Approximate allotments to different kinds of surveys and investigations, 

t916-n. 

Geologic reconnaissance surveys $15,000 

DetaUed geologic surveys 20, 000 

Special geologic Investigations 11,600 

Reconnaissance topographic surveys 19, 000 

Dialled topographic surveys 4,500 

Water resource investigations 4, 900 

Ck>Uection of mineral statistics 1. 600 

Miscellaneous, Including administration, Inspection, clerical 
salaries, office supplies and equipment, and map com- 

pllatton 17, 400 

Allotted to field work, 1917 6, 000 

100,000 
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Allotments for salaries and fietd expenses, 1916-11. 

Scientific and technical salaries $:t9. 843 

Field expenses 37,615 

Clerical and office salaries 16, 542 

Allotted to field work. 1917 6, 000 

100,000 

T)ie following table exhibits the progress of investigations in 
Alaska and the annual grant of funds since systematic surveys wwe 
begun in 1898. It should be noted that a varying amount is spent 
each year on special investigations that yield results which can not 
be expressed in terms of area. 

Progress of surveys in Alaska, 1898-1916. 
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a The Coast and Geodetic Survey, Intemtitioaal Boundary Survey, and General Land Office have also 
made topographic surveys In Alaska. The areas covered by these surveys are, of course, not faidaded is 
these totals. 

General work, — Alfred H. Brooks, geologist in charge, was en- 
gaged in office work until July 24, when he started for Alaska. He 
joined Mr. Chapin at Ketchikan on August 2 and devoted the next two 
weeks to the study of the geology of the Ketchikan district. The 
time from August 19 to 26 was spent in the Juneau district with Mr. 
Spencer and Mr. £akin« Here a conference was also had witfa 
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Mr. Canfield. A study of the geology of the Latouche district of 
Prince William Sound was made in company with Mr. Johnson 
from August 30 to September 10. A brief visit was then made to 
Anchorage, and several more days were spent at Juneau on the re- 
turn trip. Seattle was reached on September 24. 

In the office Mr. Brooks devoted 56 days to geologic studies, 24 
days to the critical reading and revision of manuscripts, 13 days to 
the writing of the progress report, 10 days to field plans, 8 days to 
mineral statistics, 5 days to proof reading, and 4 days to preparation 
of the annual press bulletin on mining in Alaska. Mr. Brooks was 
absent from the office the month of June and part of May, and during 
this time G. C. Martin was engaged chiefly in executive work as act- 
ing geologist in charge of the division. 

R. H. Sargent continued the general supervision of the Alaska 
topographic surveys and map compilation, in addition to carrying 
on his own field work, until May 26, when he went to Peking on 
furlough to act as professor of surveying triangulation in the Gov- 
ernment Institute of Military Survey of China. Mr. Sargent's 
administrative duties were then assigned to Mr. Bagley and Mr. 
Witherspoon. 

During the last six years J. W. Bagley has been investigating the 
use of photographic methods in Alaska topographic surveys. In 
this woric he has devised both methods and instruments, whose 
utility has been proved by actual use. During 1916 he prepared a 
report on the results of this work, which has been published as 
Bulletin 657. 

Arthur HoUick was employed for one month in writing the de- 
scription of the Cretaceous and Tertiary floras of Alaska. 

E. M. Aten continued as office assistant to the geologist in charge 
and supervised the office work during Mr. Brooks's absence in the 
field. He also continued to assist in collecting statistics of produc- 
tion of precious metals in Alaska. 

Southeastern Alaska. — ^The geologic reconnaissance survey of the 
southern half of the Ketchikan district, begun in 1913 and con- 
tinued in 1915, was cwnpleted in 1916. These investigations were 
made by Theodore Chapin, who devoted the time between May 20 
and September 20 to the work. In addition to revising the pi'evious 
geologic map an area of some 500 square miles was surveyed on a 
reconnaissance scale. Considerable time was also devoted to a study 
of the ore deposits and an investigation of mining developments. 

The making of a detailed base map of the region adjacent to 
Juneau, which was begun in 1914, was completed in 1916. The large 
scale adopted, 1 : 24,000 (2.64 inches to the mile), and the ruggedness 
of the region, together with heavy timber and adverse climatic con- 
ditions, have made this survey exceedingly difficult and expensive. 
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The area covered is 36 square miles, of which 12^ square mikB wm 
surveyed in 1916. Owing to the high cost of the survey it has been 
necessary to confine it to those areas which are of greatest presnt 
economic importance. D. C. Witherspoon, who did this work, wis 
engaged in field work from May 29 to September 27, inclusive- 

The^irea covered by the base map above referred to was surveyed 
geologically during 1916 by A. C. Spencer and H. M. Eakin. who aho 
made a detailed investigation of the ore deposits. Field w<Mk was 
begun on July 11 and continued tmtil October 6, covering an area of 
36 square miles. Mr. Eaidn also devoted about three weeks to a study 
of the Porcupine placer district This district had not been investi- 
gated by a geologist since 1903, during which time sonoe develc^ 
ments had been made. Mr. Eakin also devoted about a week to col- 
lecting data on mining developments in the more isolated parts of 
the Juneau district. 

The investigation of the water reaouroes of soatheaateni Alaaka, 
begun in 1915 under a cooperative agreement with the Forest Service, 
was continued throughout 1916. G. H. Canfield, who had dkarge 
of this work, maintained 8 autcmiatic gagea throu^ioat the year. In 
addition, 12 other gages were installed in cooperation with varioiB 
individuals and corporations. This work could not have been car- 
ried on without the cordial cooperation of the Forest Service: Many 
members of that service have given substantial aid, but particular 
acknowledgment should be made to W. 6. Weigle, special agent at 
Ketchikan, and to Leonard Lundgren, district engineer at Portland, 
Oreg. 

Copper River region, — ^Though much the larger part of the Chitina 
basin has been covered by geologic surveys, there are still many un- 
solved problems relating to the stratigraphy, structure, and ore de- 
posits. These can be solved only by a more or less intensive study 
of special areas, and to this task F. H. Moffit was assigned. He de- 
voted the time from June 23 to September 29 to this work. In addi- 
tion to making a special study he also made geologic reconnaissance 
surveys of about 800 square miles. 

Prince William Sound. — ^The rapid development of mining in the 
Prince William Sound region has made a demand for further sur- 
veys and investigations. During 1916 B. L. Johnson made a some- 
what detailed survey of the Latouche district, in which he covered an 
area of about 400 square miles. In addition to this he made some 
investigations of the mining developments in other parts of the 
Prince William Sound region. Mr. Johnson devoted the time from 
June 11 to October 18 to this work. 

J. W. Bagley began topographic reconnaissance surveys in the Port 
Wells district of the Prince William Sound region on June 8 and ex- 
tended these surveys eastward, continuing his field work until Sep- 
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;einber 12. He covered an area of 1,900 square miles on a scale of 
L : 250,000, using photographic methods. In addition he surveyed 
in detail (scale 1:62,500) an area of 65 square miles lying adjacent 
to Jack Bay, this work connecting the previously mapped areas of 
the !Ellamar and Port Valdez districts. 

JTukon basin, — G. C. Martin, assisted by A. G. Maddren and R. M. 
Overbeck, made a detailed geologic study of the western part of the 
Neiiana coal field. The base map was provided for this work by the 
surveys made by the General Land Office. The field work was be- 
gun on June 16 and ccmtinued to August 24, and the total area sur- 
veyed was 236 square miles on a scale of 1 : 62,500. 

S. R. Capps and C. E. Giffin were charged with the duty of 
making a reconnaissance survey of the Kantishna placer district 
The surveys were begun on Nenana River and extended westward 
to include the Kantishna district and southward to the crest line 
of the Alaska Range. Mr. Capps, who had charge of the geologic 
investigations, began work on June 26 and contintied until August 
25, surveying an area of about 1,000 square miles on a scale of 
1 : 250,000. He also revised previous geologic mapping over an 
area of about 2,000 square miles. Mr. Giffin, who made the topo- 
graphic survey, began field work on June 26 and completed it on 
August 29. He covered an area of 4,500 square miles, using photo- 
graphic methods. 

The important developments in the Tolovana district led to an 
investigation of this field during 1916. J. B. Mertie, jr., was de- 
tailed for this work and began field work in the Tolovana district 
on July 7, continuing until August 4. Besides studying the placers 
be made a geologic reconnaissance map of about 240 square miles. 
The time from August 8 to 31 was devoted by Mr. Mertie to an in- 
vestigation of the ore deposits of the Fairbanks district. In this 
field he devoted special attention to the occurrence of tungsten. 

Important mining developments in the Marshall district of the 
lower Yukon have made an urgent demand for a survey of this field. 
Therefore a combined geologic and topographic party under the 
direction of R. H. Sargent, with G. L. Harrington as geologist, was 
assigned to this field. This party began work on June 16 and con- 
tinued until September 6. The topographic and geologic surveys 
cover an area of some 3,300 square miles. 

Seward PemnsiUa. — J. B. Mertie, jr., was detailed to make a sup- 
plementary investigation of the lodes in the Nome and other districts 
of Seward Peninsula. He devoted the time from September 19 to 
October 13 to this work and paid special heed to the tungsten and 
antimony deposits. In addition he collected data on mining de- 
velopments. 
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nzLD womK VOX the ssasov or isn. 

Field work was begun before the end of the fiscal year (during 
June) by four parties, as indicated below. S. R. Capps began the 
investigation of the mineral resources of the region tributary to that 
part of the Government railroad under construction, lying between 
Anchorage and Broad Pass, except the Matanuska coal field and the 
Yentna placer district. G. L. Harrington began the examination of 
the reported occurrences of platinum in the Tolstoi region of the 
Innoko district, the Dime Creek region of the Koyuk district, and the 
Bear Creek region of the Fairhaven district. A. G. Maddren started 
for southwestern Alaska to investigate the sulphur deposits on Una- 
laska Island and the beach placers near Red River, on the west 
shore of Kodiak Island, which are reported to carry platinum. Time 
permitting, he will also investigate the recent lode mining develop- 
ments on Unga Island and the occurrence of sulphur on Makushin 
Volcano. D. C. Witherspoon began a topographic reconnaissance 
survey (scale, 1 : 250,000) of the region adjacent to or accessible from 
tidewater of that part of Prince William Sound extending from 
Point Whitehead, south of Cordova, northward to the Ellamar dis- 
trict. G. H. Canfield from January throughout the year has con- 
tinued the investigation of the water powers of southeastern Alaska 
in cooperation with the Forest Service. All these surveys and inves- 
tigations will continue into the fiscal year 1917-18. 

OOLLXOTIOV OV 8TATUTZOB. 

The collection of the statistics of production of precious metals 
in Alaska, begun by the Alaska division in 1905, was continued as 
usual. Preliminary estimates of mineral production for 1916 were 
published on January 1, 1917. The progress report for 1916 (Bulle- 
tin 662-A), containing the full statement and tables on mineral pro- 
duction, was transmitted on May 5, 1917. 

FTTBLXOATIOn. 

During the year the Survey published six bulletins (Nos. 630, 631, 
642, 649, 657, and 666-P) and one water-supply paper (No. 382) 
relating to Alaska. Two topographic maps (PL I, Bulletin 630, and 
PI. I, Bulletin 631) were published during the year. 

Three bulletins (Nos. 655, 662, and 666-P), one water-supply paper 
(No. 418), and three topographic maps (lower Matanuska Valley, 
by R. H. Sargent, scale 1 : 62,600, contour interval 50 feet ; Juneau 
and vicinity, by D. C. Witherspoon, scale 1 : 24,000, contour interval 
50 feet; and Lake Clark-central Kuskokwim, by R. H. Sargent, scale 
1 : 250,000, contour interval 200 feet) were in press at the end of the 
year. 
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Manuscripts of the following reports are completed : 

rrhe Canning River region, northern Alaska, by E. de K. Lefflngwell (Pro- 
fessional Paper 109). 

The Cosna-Nowitna region, Alaska, by H. M. Eakin (Bulletin 667). 

The Nelchina-Susitna region, Alaska, by Theodore Chapln (Bulletin 668). 

The upp&r Chltina VaUey, Alaska, by F. H. Moffit (Bulletin 675). 

The marble resources of southeastern Alaska, by E. F. Burchard. 

The Kantlshna region, Alaska, by S. R. Oapps. 

The Anvik-Andreafski region, including the Marshall district, Alaska, by Q. 
L. Harrington. 

The following reports are in hand : 

The lower Euskokwlm region, by A. G. Maddren. 

The Kotsina-Kuskulana district, by F. H. Moffit. 

The upper Matanuska basin, by G. C. Martin. 

Geology of the Glacier Bay and Lituya region, Alaska, by F. B. Wright and 
C. W. Wright. 

Geology of the region along the international boundary from Porcupine River 
to the Arctic Ck:ean, by A. G. Maddren. 

The Yakataga district, by A. G. Maddren. 

The Mesozoic stratigraphy of Alaska, by Q. C. Martin. 

The Valdez district, by B. L. Johnson. 

The Ruby-Kuskokwim region, by J. B. Mertie, jr., and G. L. Harringt<;m. 

The Cretaceous and Tertiary floras of Alaska, by Arthur Holllck. 

The Nenana coal field, by G. G. Martin. 

The Porcupine district, by H. M. Eakin. 

The Ketchikan district, by Theodore Chapln. 

The structure and stratigraphy of Gravina and Revlllagigedo islands, by 
Theodore Chapln. 

The geology of Latouche Island, by B. L. Johnson. 

Office work on the 12 maps listed below has been completed : 

Kotsina-Kuskulana district, by D. C. Withersoon; scale, 1:62,500; contour 
interval, 100 feet. 

Nelchina-Susitna region, by J. W. Bagley ; scale, 1 : 250,000 ; contour Interval, 
200 feet. 

Juneau and vicinity, by D. C. Wltherspoon ; scale, 1 : 24,000 ; contour interval, 
50 feet. 

Lower Kuskokwim region, by A. G. Maddren ; scale, 1 : 500,000 ; contour in- 
terval, 400 feet. 

Cosna-Nowitna region, by H. M. Eakin; scale, 1:250,000; contour Interval, 
200 feet 

Ruby district, by C. B. Glffln and R. H. Sargent ; scale, 1 : 250,000 ; contour 
interval, 200 feet. 

Lower Yukon region, by R. H. Sargent; scale, 1:250,000; contour interval, 
100 feet. 

Marshall district, by R. H. Sargent; scale, 1:250,000; contour interval, 100 
feet 

Canning River region, by B. de K. Leffingwell ; scale, 1 : 250,000 ; sketch con- 
tours. 

North Arctic coast, by B. de K. Lefflng^ivell ; scale. 1 : 500,000 ; no contours. 

Bfartln Point to Challenge Entrance, by E. de K. Leffingwell ; scale 1 : 125.000 ; 
no fixed contour interval. 

Challoige Entrance to Thetis Island, by B. de K. Leffingwell ; scale, 1 : 125,000; 
DO fixed contour Interval. 
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The following topographic maps are in hand : 

Innoko-Iditarod region, by R. H. Sargent and C. B. Glffln; scale, l:SIOjOOO; 

contour interval, 200 feet 
Anchorage-Matanuska region, by R. H. Sargent and others; scale, 1:250,000; 

contour interval, 200 feet (This includes maps of the ^Matanuska region** 

and " Turnagain-Knik region," which were previously reported separately.) 
Yukon-Tanana Valley ; compiled ; scale, 1 : 000,000 ; contour interval, 400 feet 
Glacier Bay region ; compiled ; scale* 1 : 290,000 ; contour interval, 200 feet 
Kantishna region, by 0. E. Glffln ; scale, 1 : 250,000 ; contour interval, 200 feet 
Port Wells region, by J. W. Bagley; scale, 1:250,000; contour interval, 200 

feet 

Jack Bay district, by J. W. Bagley; scale, 1:02,500; contour interval, 50 

f^t 

Upper Chitina Valley, by F. H. Mofflt: scale, 1:250,000; contour interval, 

200 feet 

SOIEVTinO XESVLTS. 

Each of the geologists who has been at work in Alaska during the 
year has, as in previous years, added greatly to the volume of knowl- 
edge concerning the geology of that Territory. It is not possible to 
enumerate here all the important discoveries that have been made, 
but those of widest interest or of most far-reaching importance will 
be mentioned. 

In southeastern Alaska Upper Triassic fossils were discovered by 
A. C. Spencer and H. M. Eakin in a series of slates and andesites 
of the Juneau district. This not only adds a new Triassic locality to 
those previously known in Alaska but gives new and very important 
evidence concerning the age of the metamorphic rocks of this district 
This does not mean, however, that the ^tes of southeastern Aladn 
are all Triassic, for there has also been a new discovery, by Theodore 
Chapin, of Jurassic or Cretaceous fossils in the slate and graywacke 
of Gravina Island, which have previously been tentatively assigned 
by some to the Triassic and by others to the Paleozoic. Mr. Chapin 
has also determined that the structure of the Ketchikan district is 
that of a syncline overturned toward the southwest and has discovered 
important lower Carboniferous fossil localities on the west coast of 
Prince of Wales Island. Mr. Eakin determined that both the original 
and the secondary structural features in the Funter Bay district dip 
at low angles. This structure has, apparently, an important influence 
on the ore deposits, as it caused the ore-bearing solutions to form large 
fissure veins instead of the more diffused stockworks of the areas of 
nearly vertical dip. Valuable information concerning the extent of 
the Quaternary submergence was obtained by A. C. Spencer and H. M. 
Eakin, who found marine fossils and beach lines at an elevation of 
600 feet in the vicinity of Juneau — nearly twice as high as they had 
previously been known at this locality — and by Theodore Chapin, 
who found marine fossils at an elevation of 80 feet on Graving 
Island. Mr. Eakin fouhd evidence in the Porcupiiie district of two 
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distinct ice advances, each followed by intrenchment of hanging val- 
leys and by concentration of placer gold deposits. 

The investigation of the copper deposits of Prince William Sound 
by B. L. Johnson revealed the fact that chalmersite (CuFejSa), a 
mineral previously known only as small crystals from South Amer- 
ica and not as an ore, occurs as an abundant constituent of the copper 
ores at several of the prospects on Knight Island., 

In the Copper Biver region F. H. Moffit obtained collections of 
fossils which seem to indicate that the Kennicott formation may be 
Cretaceous instead of Upper Jurassic, as has been hitherto supposed. 

In the Yukon Valley J. B. Mertie, jr., discovered an important 
and previously unrecognized chert formation, possibly several thou- 
sand leet thick, of Devonian or Carboniferous age, in the Tolovana 
di9triet S. B. Capps, working in the Kantishna district, on the 
north front of the Alaska Range, obtained evidence indicating that 
the Csntwell formation is considerably older than the Tertiary coal- 
bearing rocks and is possibly separated from those rocks by a sig- 
B^eant unconformity. The Cant well formation and the Tertiary 
ooal-bearing rocks liave been supposed to be of the san;e age, as they 
both apparently carry the Kenai flora. G. C. Martin, A. G. Mad- 
drwi, and B. M. Overbeck, working in the Nenana coal field, discov- 
ered that the burning of the coal beds, which is still in progress, 
b^an during or before Pleistocene time. The Pleistocene gravels 
contain abundant worn fragments of burned shale and clinker de- 
rived from the burned Tertiary coal beds. This fact proves that 
these gravels, previously referred tentatively to the Tertiary, are 
separated from the Tertiary coal-bearing strata by an unconformity, 
and it affords a criterion for the recognition of the younger gravels, 
which in obscure outcrops can not otherwise be readily distinguished 
from the gravel members of the Tertiary beds. Mr. Mertie discov- 
ered that in the Fairbanks district and also on Seward Peninsula 
the tungsten and gold mineralization were apparently independent 
of each other. 

DIVISION OF GHBMICAL AND PHYSICAL RES£ARCH. 

In the chemical laboratory 265 quantitative analyses and 1,490 
qualitative determinations of rocks and minerals were reported dur- 
ing the year, the samples tested consisting chiefly of minerals sent 
in for inspection. 

F. W. Clarke, in cooperation with W. C. Wheeler, completed for 
publication Professional Paper 102, "The inorganic constituents of 
marine invertebrates." He also published papers entitled " The con- 
stitution of melilite and gehlenite " and " Geochemical evidence as to 
early forms of life." The work on marine invertebrates is being ex- 
tended still further. At its centennial celebration, in January, the 
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Russian Mineralogical Society elected Mr. Clarke an himorary 
member. 

George Steiger, in cooperation with Dr. T. L. Watson, State geolo- 
gist of Virginia, published a note on the effect of manganese on the 
coloration of amethyst and rose quartz. In cooperation with E. S, 
Larsen he published ^ Mineralogic notes." Mr. Steiger had charge of 
the administrative work of the division and also during the winter 
and spring he devoted much time to drawing plans, making esti- 
mates, and moving the laboratory to the new building. 

W. T. Schaller continued his work on a number of unfinished manu- 
scripts, prepared for the division of mineral resources reports on mica, 
precious stones, lithium, thorium, zirconium, and rare-earth minerals, 
published papers on the two new minerals crandallite and magnesio- 
ludwigite, and continued his study of uranium and vanadium min- 
erals. An investigation of a water-soluble blue molybdenup^ mineral 
from Utah showed it to be ilsemannite, which was provi^l to be a 
sulphate of molybdenum. Mr. Sct^aller also prepared an upchibitioo 
of specimens in the National Museum illustrating the occu^f^nce and 
association of the gem tourmalines of southern California and under- 
took a field investigatioa of the deposits of phlogopite mica in the 
United States. Much of Mr. Schaller's time was taken up with rou- 
tine mineralogic and chemical investigations. 

Experimental work on several problems involving physical chem- 
istry was carried on by R. C. Wells. In addition to analyzing a num- 
ber of rocks from Panama, including some that have been involved ia 
the slides, Mr. Wells found that these rocks are particularly suscepti- 
ble to the moisture conditions of the atmosphere and that they gain 
and lose weight in definite dependence on the humidity of the air. 
These results were transmitted to Mr. D. F. MacDonald, the geologist 
investigating the slides, in a report '^ The variable water content of 
certain rocks from Panama." In cooperation with R. V. A. Mills, Mr. 
Wells has begun a new line of study of oil-field waters with reference 
to their evaporation and concentration by natural gases. This work, 
which is nearly completed, has included analyses of waters, evapora- 
tion crusts, and rocks and the determination of the solubility of certain 
compounds under the special conditions involved, as well as a study of 
the water content of natural gases and the relative amounts of gas 
and water and of salts dissolved in water present in oil-field sands. 
Mr. Wells prepared a paper " On the solubility of calcite in sea water 
in contact with the atmosphere, and its variation with temperature, ' 
to be published in a Carnegie Institution publication with papers by 
T. W. Vaughan and others on similar subjects, and a report or« 
"New determinations of carbon dioxide in water of the Gulf of 
Mexico," to be published in the Survey's " Shorter contributions tc 
general geology." In cooperation with E. S. Larsen, Mr. Wells 
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published a paper on "Lorettoite, a new mineral.'' His nnitine 
analytical work included analyses of six pegmatites, two platinum 
ores, a chromite, four lead ores, five iron ores, and two so-called " par- 
affin earths." 

W. B. Hicks devoted nearly all of his time to routine work, consist- 
ing mainly of the analyses of miscellaneous samples, including glau- 
conite and brines, with special reference to their potash content. In 
conjunction with Mr. Bailey he described a new method for determin- 
ing potash in glauconite, which has been published as a pait of G. H. 
Ashley's report on greensands (Bulletin 660-B). 

R. K. Bailey was engaged in routine work from July to October in 
connection with the Survey's potash investigation. Since October, 
1916, he has been at Cliffside, Tex., where the Survey is drilling a 
well in search for potash, and has been testing the samples as they 
come from this and other wells. He has also visited other drilling 
operations in the vicinity and collected samples and well records. 

Chase l^almer devoted a large part of his time to routine work, con- 
sisting of miscellaneous chemical analyses of rocks, minerals, oil 
shales, bj^es, oil-field waters, and distillates from oil shales. He wa^ 
also occi^ed with research on the relations of oil-field waters from 
California. During the year he published in Ecbnomic Gh'^ology an 
article called '' Diarsenides as silver precipitants." The conduct of 
several arsenical minerals has been determined, and their capacities 
as precipitants of metallic silver have been measured. The chemical 
nature of iron in the mineral lollingite has also been determined. A 
reagent by which the proportion of a simple arsenide may be deter- 
mined in mineral mixtures containing also arsenosulphides and bisul- 
phides is given in the article. The chemical facts which have been 
thus learned afford a rational explanation of the replacement deposits 
of metallic silver in the rich silver district of Cobalt, Ontario. 

In the physical laboratory the investigations noted in previous 
reports have been continued under the direction of C. E. Van Ors- 
trand. Considerable time has been given to an extension of the paper 
on earth temperatures. Temperature measurements were made in six 
wells of exceptional depth in the vicinity of Clarksburg, W. Va, 
A. F. Melcher made a number of determinations of the porosity of 
oil and gas bearing sands and devoted considerable time to the prep- 
aration of a paper dealing with the subject. He also assisted R. V. A. 
Mills in conducting an experiment on the migration of natural oil in 
certain sands. 

In addition to his administrative work as chief of the division G. F. 
Becker has been occupied mainly in studies of capillarity and heat 
conduction from the geologist's point of view. His paper on 
"Mechanics of the Panama Canal slides" appeared as Professional 
Paper 98-N. 



Digitized by 



Google 



94 THIRTY-EIGHTH BEPC»T aF GEOLOGICAL 8UBVKY. 

During the fiscal year a total of 1^1 letters were writtm m tki 
division, of which 868 were numbered letters and 363 were for tti 
signature of members of the division. 

DIVISION OF MINERAL RESOURCES. 

The Survey has continued its policy of making the annual iqwrt 
** Mineral Resources of the United States " more than a statistkti 
compilation by recording and interpreting industrial progress ud 
especially by treating in full the sources from which the minctl 
products of the country are obtained. This report is an annffll 
inventory of the Nation's mineral resources. 

During the last 14 years the separate chapters have been preptwd 
in large part by geologists of the Survey who have specialized ii 
the respective subjects treated, with a view to carrying out the provi- 
sion of the organic act of the Survey which directs the examinatki 
of the mineral resources and products of the national domain. 

Cooperation between the Greological Survey and the State surms 
in collecting most of the mineral statistics continued in force in thi 
preparation of the report for 1916. The 15 States that coopemtri 
were Alabama, Florida, Illinois, Iowa, Maryland, Michigan, Minw- 
sota, Missourf, New Jersey, New York, North Carolina, Or^n. 
Virginia, Washington, and Wisconsin. By this cooperation duplica- 
tion of a considerable amount of work is obviated, and the produces 
are saved the annoyance of preparing two sets of statistical returns 
On June 30, 1917, the manuscripts of 11 chapters for the report (or 
1916 had been completed and transmitted to the printer. 

The entrance of this country into the war has served to increaa 
the demand for information concerning our mineral resources, and 
as a result a bulletin entitled " Our mineral supplies," supplementinf 
Bulletin 599, "Our mineral reserves," is being prepared. This bul- 
letin reviews in a brief way the condition of the mineral industit 
with reference to its ability to supply the many and varied demaDd; 
caused by war. Thirty chapters of this bulletin have been prepared 
during the year. The Council of National Defense was fun^shrf 
a complete set of manuscript statements for every mineral of impor- 
tance, showing production, imports, consumption, and sources of 
supply, with diagrams. This information was furnished promptly- 
within two or three days after being called for — and represented in 
tabloid form the up to the minute data available through the divisioD 
of mineral resources. Through its committees the council has also 
called upon the Geological Survey for more detailed informatioD 
concerning mineral resources. An increased demand has been made 
for information concerning the basic mineral resource — coal. Tht 
publication of monthly statements of shipments of coal was begun 
during the year. This information was of much value to the coil 
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unmittee of the Council of National Defense, but the call for more 
^Ailed information as to mine capacity, shipping facilities, etc, 
ould be supplied only by enlarging the scope of the inquiry carried 
n by the Greological Survey. To accomplish this end the force was 
nnporarily increased by the addition of five employees, and the 
ublication of weekly stat^nents of coal shipments was also begun. 

The Tariff Commission also availed itself of the information at 
and in the Geological Survey and called for a statement of con- 
iensed figures and data concerning nearly every mineral. This 
aformation also was furnished promptly. All these inquiries and 
he preparaticm of Bulletin 666 have been undertaken with compara- 
ively little increase of force, causing, however, some delay in the 
mblication of the annual report 

In response to a general demand for prompt and irapui^ial sta- 
istics relating to the broader phases of the petroleum industry, the 
livifflon began the collection and publication of monthly statistics 
howing the quantity of crude oil moved from field sources, the 
puintity delivered to refiners or to consumers, and the quantity in 
iorage at the end of each month for each of the major fields of oil 
[)roducti(Mi east of the Bocky Mountains. These siunmaries are 
necessarily incomplete, for owing to the magnitude of this great 
industry in the United States complete statistics of production can 
be obtained but once a year, and even then require at least six months 
for their collection and compilation. The monthly statements, which 
include comparative statistics for the current month, the month 
immediately preceding, and the corresponding month in 1916, are 
compiled from reports submitted voluntarily by about 200 pipe-line 
and refining companies and furnish a valuable and timely index to 
the status of the industry in each field, accounting for between 90 
and 95 per cent of the crude oil marketed each month in the area 



Preliminary estimates of output in 1916 were issued in December, 
1916, or January, 1917, with reviews of the conditions that prevailed 
during the year, in the form of special press bulletins on the follow- 
ing subjects: Bauxite and aluminum; cement; chromite; coal; coke; 
copper, gold, and silver (general) ; gold and silver in Alaska; iron 
ore; lead; lime; mineral products; petroleum; potash; quicksilver; 
sulphur; zinc; and metal production in Arizona, California, Colo- 
rado, Idaho, Montana, Nevada, New Mexico, Oregon, South Dakota, 
Utah, and Washington (mine reports). Advance statements giving 
the final figures for the production of copper, lead, and other sub- 
stances in 1916 have also been published. 

The employees who devote their entire time to the work of the 
division in Washington number 36, and 8 are stationed in the field 
offices at Salt Lake City, Denver, and San Francisco. In addition 
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to these, 24 specialists give part of their time to the work of tk 
division, making a total of 68 persons. 

During the year 217,986 pieces of first-class mail matter were mi 
ont by the division and 77,815 pieces were received. 

H. D. McCaskey continued as geologist in charge of the diviaoi. 
in charge of the metals section, and of the three offices of the divifsc 
in the Western States; E. F. Burchard was geologist in charge ot 
the nonmetals section of the division during the year and continaRl 
as an author of several chapters of Mineral Resources of the Unhid 
States ; and 6. F. Loughlin has been designated as geologist adifif 
in charge of the nonmetals section of the division to assist hiiL 
Owing to the death of R. B. Dole the preparation of the report oa 
mineral waters has been assigned to O. E. Meinzer, of the wtt^r- 
resources branch. E. S. Bastin, who has been on leave of absoKt. 
has been succeeded by H. G. Ferguson in the preparation of the r^ 
port on graphite. The reports formerly prepared by W. C. Phtlen, 
who has been transferred to the Bureau of Mines, have been assigned 
to other geologists already on the staff of the division, except tluU as 
sulphur and pyrite, which has been assigned to P. S. Smith. 

The reports on the several mineral products were prepared by the 
following persons : 



Authors of chapters in Mineral Resource*. 



Author. 



A.H. BrookB 

E. F. Burchard 

B.S.Butler 

Martha B.Clark... 

J.8. Dlller 

J. P. Dunlop 

H. G. Fergiison 

H.S.Oale 

C.N. Gerry 

V.C.Heikes 

C.W.Henderson.., 

F.L.Hess 

D. F. Hewett 

J.M.Hill 

F.J.Katt 

C. E. I<esher 

O.F. Loughlin 

H. D.HcCaskej.... 

O. £. M«in«er 

Jefferson Middleton. 

J.D.Nortlmn) 

C.E.Stebenthal... 

W.T.Schaller. 

P. 8. Smith 

R.W.Stone 

J.S.Tuip 

C. O.Yafe 



Subject. 



Gold, sOver , and capper in Alaaka. 

Cement: fluorspar and cryolite: iron ore, pig iron, snd steel. 

Copper (general report): copper and sflrcr in Midilnn (mines report). 

Mineral products of United States (summary) (xritfi H. D. Mc<?msikey). 

Asbestos; ofaromite: talc and soapstcoie. 

Silver, copper, lead, and Einc In the (Central States, except Midilean [a^ 

report): secondary metals; metals and ores (sumttaiy raport); gold: sail siKr 

(general report) (with H. D. McCaskey). 
Oraphite. 

Borax: magnesite (with C. O. Yale): nitrates. 

Gold, silver, copper, lead, and sine in Idaho and Washington (mines n^ct^i 
Gold, silver, copper, lead, and tine in Aritona, Monta^ Nevada, sad Utit 

(mines reports). 
Gold, silver, copper, lead, and tine in Colorado, New Mexico, South Difcsbi 

Texas, ana wyonung (mines reports). 
Antimony, arsenic, bismuth, cobalt, molybdenum, nickel, sekniom, taotalcB. 

tungsten, titanium, vanadium, uranium, tin. 
Manganese and manganlferous ores. 
Ahiminum and bauxite; barytes; minenl ntints; plattoum and tttki m^ 

strontium ore; gold, silver, copper, lead, and unc In the Eastern &^ 

(mines report). 
Abrasives: feldspar; silica (quarts). 
Coal: fuel briquetting; the mannfaotore of o^e. 
Building stone: lime: slate. 
Gold and silver (general report) (witk J. P. Dqulep): minenl pro dn e te 

United States (summary report) (with Martha B. Clark); qufckrilTer. 
Mineral waters. 
Clay-working industries: fuller's earth; sand-lfme brick. 
Aspiialt and bituminous r*ek: natural gas*. peCioitum. 
Lead; tine and cadmium (general reports). 
Oema and precious stones; mica. 
Sulphur and pyrite. 
Gypsum; phosphate rock; land and gravel; salt, b«Qi»lne,aa4 aalciua«Uin^ 

Borax: ma^iesite (with H. 8. GaleX' gold, silver, copper, leadi, and i^^ 

California and Oregon (mines report). 
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The offices of the division at Denver, Salt Lake City, and San 
ajicisco are under direct charge of C. W. Henderson, V. C. Heikes, 
d C. G. Yale, respectively, who prepare the mine reports on gold, 
ver, copper, lead, and zinc in the Western States. They also act 
cooperation with other members of the Survey where necessary, 
th in the field and in the office, and by keeping in close touch with 
e mining regions of the West they procure and disseminate much 
Juable information not readily obtained otherwise. These offices 
•e, therefore, general Survey headquarters and bureaus of informa- 
on in their respective regions. The Denver office, at 409 New Post 
ffice Building, prepares the metal-mine reports for South Dakota, 
Wyoming, Colorado, and New Mexico ; the Salt Lake City office, at 
L2 Post Office Building, covers in the same way the States of Mon- 
tna, Idaho, Washington, Utah, Nevada, and Arizona ; and the San 
rancisco office, at 305 Customhouse, is the headquarters for Calif or- 
ia and Oregon. 

TOFOaSAFHIC BRANCH. 

ORGANIZATION. 

The organization of the topographic branch is as follows: 

Chief geographer, R. B. MarshaU. 
Atlantic division, Franis Sutton, geographer. In charge. 
Central diylsion, W. H. Herron, geographer, in charge. 
Rocky Mountain division, C. H. Birdseye, topographic engineer, in charge. 
Northwestern division, T. G. Gerdine, geographer. In charge. 
Pacific diylsion, G. R. Davis, geographer, in charge. 

Division of mUitary surveys, Glenn S. Smith, topographic engineer, in charge. 
Inspector of topography, J. H. Renshawe, geographer ; W. M. Beaman and A. 
tf. Walker, topographic engineers. 

PERSONNEL. 

The technical corps of the topographic branch was increased during 
the year by the reinstatement of two topographic engineers and one 
junior topographer and by the appointment of 14 junior topog- 
raphers and the transfer of 1 draftsman, and was reduced 16 by 
death and resignations. With those changes the corps now includes 
1 chief geographer, 8 geographers, 38 topographic engineers, 
17 topographers, 41 assistant topographers, 44 junior topographers., 
and 6 draftsmen — a total of 166. In addition, 40 technical field 
assistants were employed during the whole or a part of the field sea- 
son. One topographer, 1 assistant topographer, and 6 junior 
topographers are on furlough. The clerical force comprises 11 
clerks of various grades. 
18549'*— 17 7 
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The following members 
missions in the Engineer 
June 30, 1917: 
MaJ. W. M. Beaman. 
Maj. R. H. Chapman. 
Maj. W. H. Griffin. 
MaJ. G. T. Hawkins. 
Maj. W. H. Herron. 
Maj. J. H. Jennings. 
Maj. R. B. MarshalL 
Maj. Robert Muldrow. 
Maj. A. C. Roberts. 
Maj. G. S. Smitii. 
Maj. Frank Sutton. 
Maj. A. M. Walker. 
Maj. J. H. Wheat. 
Capt. R. W. Berry. 
Capt. C. H. Birdseye. 
Capt Basil Duke. 
Capt. A. T. Fowler. 
Capt. C. B. Giffin. 
Capt. Duncan Hannegan. 
Capt H. H. Hodgeson. 
Capt E. I. Ireland. 
Capt. B. A. Jenkins. 
Capt. C. B. Kendall. 
Capt B. L. McNalr. 
Capt W. L. Miller. 
Capt Albert Pike. 
Capt C. L. Sadler. 
Capt A. B. Searle. 
Capt J. G. Staack. 
Capt W. O. Tufts. 
First Lieut J. B. Blackburn. 



of the topographic branch received coi 
Officers' Reserve Corps on or prior 



First Lieut A. O. Burkland. 
First Lieut. J. R. Bakln. 
First Lieut R T. Evans. 
First Lieut S. P. Floore. 
First Lieut. R. A. Kiger. 
First Lieut. B. L. Hain. 
First Lieut L. L. Lee. 
First Lieut L. S. Leopold. 
First Lieut. T. H. Moncure. 
First Lieut W. H. S. Morey. 
First Lieut O. H. Nelson. 
First Lieut A. J. Ogle. 
First Lieut S. T. Penick. 
First Lieut T. F. Slaughter. 
Second Lieut S. H. Birdseye. 
Second Lieut D. S. Birkett 
Second Lieut E. C. Burt 
Second Lieut. Howard Clark. 
Second Lieut. F. A. Danforth. 
Second Lieut C. H. Davey. 
Second Lieut W. S. Gehres. 
Second Lieut. W. F. Hicks. 
Second i;^ieut. R. M. Herrington. 
Second Lieut. J. B. Leavitt 
Second Lieut. Kostka Mudd. 
Second Lieut. J. M. Rawls. 
Second Lieut. L. B. Roberts. 
Second Lieut. M. A. Roudabusli. 
Second Lieut. O. G. Taylor. 
Second Lieut J. H. Wilson. 



3 
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PUBLICATIONS. 



T 




The published work of the topographic branch for the fiscal y( 
consists of 85 published maps and 7 bulletins, giving results of spi 
leveling in Arkansas, Greorgia, Mississippi, North Carolina, N< 
Mexico, South Dakota, and Texas. Brief summaries of the bo 
publications (Bulletins 635, 636, 637, 638, 639, 643, and 646) are gi^ 
on pages 20, 23 and 24. . The remaining 16 parts of Bulletin 6 
" Triangulation and primary traverse in the United States, 191 
1915,'' were published separately and were also combined with 1 
two parts previously published and issued in one volume. A 
edition of " Geographic tables and formulas " (Bulletin 650) was p 
lished, and the report on spirit leveling in Ohio (Bulletin 651) ^ 
practically ready for distribution at the end of the fiscal year. Mai JR\ 
script for the results of leveling in Nevada, New York, Ulinc 
Kentucky, and Washington was transmitted for publication. 
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The total appropriations for topographic surveys for the fiscal 
^ear 1917 were: 

Topographic surveys $350,000 

Surveying national forests 75, 000 

Statutory salaries 9, 200 

Special military maps 35.000 

469,200 
Allotments of these appropriations were made as follows : 

Allotrnenis from fundn appropriated for topographic tcork, fiscal year /«9i7. 



Gcfcwral administraticn 

Clerical assistance and sapervisioo 

Hap editing 

Purchase and repair of instruments, stationery, etc. 

MiUiontb-ecale map 

Woric by land-cligiflcatlop board 

FUkdwork: 

Atlantic divjsifln 

Atlantic division, special military maps 

Central division 

Rodcy Mountain division 

Northwestern division 

Pacillc division 



Topo- 
graphic 
surveys, 
statutory 
salaries, 
and special 
mUitar)' 

mtps. 



S26,7W» 
15,010 
3,436 
34,426 

ao,ooo 

9,000 

58,000 
35,000 
45,000 
00,000 
40,000 
47,500 



3M,aoo 



Surveying 
national 
forests. 



I5,3M> 

3,080 

704 

3,4«e 



2,500 



w,ono 

35.500 
18,500 



75,000 



COOPERATION, 



Cooperation has been maintained in 16 States, which contributed 
the following amounts : 



California $14,000.00 

California, special river 

surveys 1, 000. 00 

ininois 9, 000. 00 

Iowa 1, 750. 00 

Kentucky 10, 000. 00 

Maine 5, 000. 00 

, Michigan 15,000.00 

I Minnesota 4, 250. 00* 

Missouri ' 3, 000. 00 



New York $10,000.00 

Oregon 1.000.00 

Texas 0.636,07 

Vermont 2, 500, 00 

Virginia 4. 500. 00 

Washington 11. 500. 00 

West Virginia 4.304.62 

Wisconsin 3. 000. 00 



109. 440. 69 



SUMMARY OF RESULTS. 



The condition of topographic surveys to June 30, 1917, distin- 
guished as to scale, etc., is shown on Plate II. 

^Agreement was entered into, but the State nnmey did not become ayailable until after 
^ Federal fonda were diTerted to military mapping. 
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As shown in the following tables, the total new area mapped was 
20,103 square miles, making the total area surveyed to date in the 
United States 1,257,623 square miles, or 41.5 per cent of the entire 
country. In addition, 2,377 square miles of resurv^^y was completed, 
making the total area of surveys during the year 22,480 square miles. 

In connection with these surveys, 6,190 linear miles of primary 
levels were nm, making 266,011 miles of primary and precise levds 
run since the authorization of this work by Congress in 1896. In 
the course of this work 1,512 permanent bench marks were estab- 
lished. In addition, 208 linear miles of river surveys were run. 

Triangulation stations to the number of 243 were occupied and 
203 were permanently marked. Prinaary traverse lines aggregating 
4,058 miles were run, in connection with which 358 permanent marks 
were set. 

The area covered by topographic surveys in Alaska during the 
fiscal year, as reported in detail on pages 82-87, was 9,765 square miles. 



Present condition of topographic surveys of the United States and new 
mrreyed July i, 1916, to June SO, 1917. 



New area 

mapped 

July 1, 1916, 

to Jane 30, 

1917. 



Total I 



to June ao, 
1917. 



of total am 
of State 

to June 3D, 
1917. 



Alabama. 
Arisooa.. 



Arkansas 

CaUIornia. 

Colorado. 

Cosmectioat 

Delaware 

District of Columbia. 

Florida 

Georgia. 

Idaho 

niinois. 



Indiana.. 
Iowa. 



Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. 

MV^btg»tn 

Minnesota 

ppL.... 



Mississipp 
Missouri.. 



Montana 

Nebraska. 

Nevada. 

New Hampshire. . 

NewJeney.. 

New Mexico 

NewYork 

North Carolina... 
North Dakota.... 
Ohio.. 



Oklahoma 

Oregon 

Pennsylvania... 
Rhode Island... 
South Carolina. 
South Dakota.. 
Tennessee 



8q, ml. 



594 



2,648 



534 



1.016 

1,330 

943 

701 



151 



80 



210 



1,103 



188 
723 
65 
30 
99 



1,469 
304 



57 
250 
288 



189 



5f. ml. 

19,192 

70,136 

21,494 

119,618 

50,980 

4,965 

1,736 

70 

3,355 

18,907 

38,196 

15,946 

3,609 

11,916 

64,150 

18,094 

8,366 

9,975 

12,327 

8266 

8,1S6 

7,354 

2,126 

36,913 

59,511 

20,817 

61,141 

3,479 

8,234 

40,049 

44,663 

18,390 

9,814 

41,040 

39,906 

24,661 

f:J8 

5,640 
19,088 
2r,28S 



r 

82 
41 
% 
49 

lOB 
71 

100 
« 

a 

33 

S 

u 

ai 

71 
45 
17 
30 
100 
100 
.14 
9 
4 
53 
40 
IS 
41 

r 

100 
31 

n 

3S 
14 

100 
57 
% 
ft 

100 
18 
35 
80 
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Present condition of topographic surveys of the United States and new area 
surveyed July i, 1916, to June SO, i9i7— Continued. 





New area 

mapped 

July 1, 1916, 

to June 30, 

1917. 


Total area 

mapped 

to June 30, 

1917. 


Percentage 

of total area 

of State 

mapped 

to June 30, 

1917. 


Tflxa^ ........ a .. X . 


8q. mi. 

1,676 

228 

67 

2,004 

1,579 


aq. mi. 
70,976 
60,025 
4 473 
31,984 
29,325 
34,170 
12,692 
30,043 


27 


Utah 


82 


Vermoot 


47 


vif^iriH 


75 


Wa.shinfrton 


42 


W^es^Virainift, .. 


100 


Wisooosin . 


90 
684 


23 


Wyotnlng 


31 






Total . U ni ted States 


20,103 
1,393 


1,257,623 


41.5 


Hawaii..... 











SPECIAL MILITARY SURVEYS. 

Surrnnary. — The special appropriation of $35,000 which was made 
by Congress for the War Department for the topographic sur\ey 
of such areas as it might select was allotted to the Geological Survey 
and devoted entirely to mapping in Virginia. This work in Virginia 
was continued and the mapping of other areas was commenced after 
March 26, under the arrangement that the total available balance of 
funds in the topographic branch should be used in making maps to 
meet the urgent needs of the War Department. Under this arrange- 
ment surveys were commenced in New Hampshire, Delaware, and 
Pennsylvania under the direction of Mr. Sutton; in Georgia and 
Florida under the direction of Mr. Herron ; in Texas under the direc- 
tion of Mr. Birdseye; and in Arizona and New Mexico under the 
direction of Mr. Gerdine; while in California the mapping in 
progress at the request of the War Department was continued and 
that of new areas was undertaken under the direction of Mr. Davis. 
The mapping of this class accomplished before the end of the fiscal 

year amounted to square miles, and the results are given below 

by States. 

Arizona, — ^The survey of the United States portion of the Perilla 
quadrangle, lying partly in the Chiricahua National Forest, in 
Cochise County, Ariz., and Grant County, N. Mex., was completed 
by J. E. Blackburn and Cornelius Schnurr, the area mapped being 
223 square miles, for publication on the scale of 1 : 125,000, with a 
contour interval of 100 feet. Of this area 13 square miles is within 
the national forest. 

Cdlifomid. — ^The survey of the Piedras Blancas, Point Sur, and 
Posts quadrangles, lying partly in the Monterey National Forest, 
in Monterey and San Luis Obispo counties, was completed, and that 
of the Jamesburg, Lucia, King City, Junipero Serra, Metz, Gonzales, 
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San Simeon, Gorda, Bryson, Adelaida, and San Miguel quadrangles, 
lying partly in the Monterey National Forest, in Monterey, San 
Benito, and San Luis Obispo counties, was begun by T. P. Pendleton, 
C. A. Stonesifer, W. B. Upton, jr., N. E. Ballmer, E. G- Hamilton, 
WUliam Stranahan, C. R. Fisher, Roscoe Reeves, R. C. Seitz, K. W. 
Trimble, C. P. McKinley, C. A. Ecklund, J. P. Harrison, B. M. 
Wilson, E. P. Davis, Charles Hartmann, R. T. Evans, W. G. Carson, 
C. W. H. Nessler, Bruce Jameyson, E. T. Walker, and Fred Rider, 
the total area mapped being 1,057 square miles, for publication on 
the scale of 1:62,500, with a contour interval of 50 feet. Of this 
area 153 square miles is included within the national forest. For 
the control of these areas and of the San Benito, Bonanza, and Hol- 
lister quadrangles, in the same counties, R. C. Seitz and L. F. Biggs 
ran 594 miles of primary levels and established 129 permanent bench 
marks, and C. F. Urquhart and Mr. Biggs occupied 42 triangulation 
stations and marked 21. In addition, 79 miles of primary levels were 
run, and 12 permanent bench marks were set to close other level 
circuits. In connection with the mapping of the Adelaida and San 
Miguel quadrangles, Mr. Upton made a plan and profile survey of 
portions of Salinas, Nacimiento, and San Antonio rivers, the distance 
traversed being 48 linear miles, for publication on the scale of 
1:48,000. 

Delaware. — The survey of the Millsboro quadrangle, in Sussex 
Coimty, was completed, and that of the Harrington, Cedar Creek, 
and Cape Henlopen quadrangles, in Sussex and Kent counties, was 
begun by W. H. Griffin, F. W. Crisp, R. A. Kiger, S. P. Floore, 
A. B. Searle, C. E. Cooke, A. P. Meade, L. B. Glasgow, J. F. McBeth, 
and J. H. Wilson, the total area mapped being 543 square miles, for 
publication on the scale of 1 : 62,500, with contour intervals of 10 and 
20 feet. This work includes 9 square miles of resurvey in Caroline 
County, Md. For the control of these areas Mr. Wilson ran 123 miles 
of primary traverse and set 8 permanent bench marks, and S. H. 
Birdseye ran 129 miles of primary levels and established 22 perma- 
nent bench marks. 

Florida. — ^The survey of the Lawtey quadrangle, in Baker and 
Bradford counties, was completed, and that of the Middleburg, 
Maclenny, Orange Park, Cambon, Jacksonville, Palm Valley, Fer- 
nandina, and Mayport quadrangles, in Duval, Baker, Nassau, St 
Johns, and Clay counties, was begun by J. H. Jennings, Gilbert 
Young, Fred Graflf, jr., M. A. Roudabush, C. L. Sadler, O. G. Taylor, 
R. M. Harrington, W. L. Miller, J. B. Leavitt, Horace Raynor, and 
C. W. Stump, jr., the total area mapped being 1,070 square miles, for 
publication on the scale of 1 : 62,500, with a contour interval of 10 
feet. Of this area 64 square miles is in Charlton County, Ga. For the 
control of these areas and of the Hilliard, St. Marys, Green Cove 
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»prm^, and St. Augustine quadrangles, in Clay, Duval, Nassau, 
nd St. Johns counties, C. B. Kendall, E. L. McNair, and H. S. 
>enseney ran 471 miles of primary traverse and set 37 permanent 
narks, and W. S. Gehres, S. L. Parker, and J. C. Hilliard ran 297 
niles of primary levels and set 64 permanent bench marks. 

Georgia^ — ^The survey of the Everett City, Bladen, and Hortense 
[uadrangles, in Camden, Charlton, Wayne, and Liberty counties, was 
:ompleted and that of the Nahunta, Kingsland, Jesup, and Moniac 
luadrangles, in Camden, Charlton, Wayne and Liberty counties, was 
>eguii by Albert Pike, R. L. Harrison, L. L. Lee, J. M. Rawls, C. W. 
joodlove, J. A. Duck, T. H. Moncure, F. W. Famsworth, E. J. 
Bssick, W. F. Hicks, and R. H. Kilmer, the total area mapped being 
1,211 square miles, for publication on the scale of 1:62,600, with a 
:;ontour interval of 10 feet. For the control of these areas and of 
the Boulogne, Folkstone, Hinesville, Savannah, Winokur, Ludowici, 
Liimerick, Darien, Oflferman, Brunswick, Travisville, Eulonia, Glen- 
vdlle, Waycross, Coffee, Sessoms, Wilcox, Broxton, Leliaton, Fargo, 
Haylow, Naylor, Valdosta, Sparks, Tifton, and Homerville quad- 
rangles, in Camden, Charlton, Liberty, Chatham, Ware, Pierce, 
Mcintosh, Wayne, Clinch, Echols, Coffee, Jeff Davis, Appling, 
Glynn, Berrien, and Colquitt counties, Oscar Jones, E. L. McNair, 
and H. S. Senseney ran 1,164 miles of primary traverse and set 93 
permanent bench marks, and R. G. Clinite and Messrs. Hicks and 
Senseney ran 495 miles of primary levels and established 145 per- 
manent bench marks. Of the primary traverse, 18 miles and 2 per- 
manent marks ar6 in South Carolina. 

New Hampshire. — The survey of the Mount Pawtuckaway, Alton, 
and Gilmanton quadrangles, in Strafford, Rockingham, Bellmap, and 
Merrimack counties, was commenced by Hersey Munroe, L. B. Rob- 
erts, A. J. Kavanagh, J. B. Metcalfe, jr., and Robert Muldrow, the 
total area mapped being 99 square miles, for publication on the scale 
of 1 : 62,500, with a contour interval of 20 feet. For the control of these 
areas and of the Simcook quadrangle, in Merrimack, Rockingham, 
and Hillsboro counties, G. T. Hawkins and Mr. M^alfe occupied 
13 triangulation stations and marked 11, and C. H. Semper ran 116 
miles of primary levels and established 26 permanent bench marks. 

New Mexico. — The survey of the United States portions of the 
Columbus, Hermanas, Mount Riley, and Camel Mountain quad- 
rangles, in Dona Ana and Luna counties, was completed, and that 
of the Noria quadrangle, in Dona Ana and Luna counties, was 
begun by J. E. Blackburn, A. J. Ogle, Bishop Moorhead, C. C. 
Gardner, F. A. Danforth, J. G. Staack, H. K. McDonald, J. L. 
Lewis, R. H. Beineck, F. L. Whaley, W. R. Chenoweth, C. E. Giflhi, 
and G. C. Douglas, the total area mapped being 985 square miles, 
for publication on the scale of 1:62,500, with contour intervals of 
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10 and 50 feet. For the control of these areas and of the Cancitillo, 
Ash Springs No. 1, Victorio, and Big Hatchet Peak quadrangles, 
in Dona Ana and Grant counties, C. L. Nelson, G. T. Hawkins, and 
B. H. Yoakum occupied 88 triangulation stations and marked 39. 
and F. A. Danforth, R. B. Steele, and R. W. Burchard ran 437 miles 
of primary levels and established 125 permanent bench marks. 

Pennsylvania. — For the control of the Pocono quadrangle, whidi 
includes the artillery range in the vicinity of Tobyhanna, in Monroe 
and Lackawanna counties, R. H. Chapman and E. C. Burt occupied 
6 triangulation stations and marked 8, and Mr. Burt ran 30 miles 
of primary levels and established 11 permanent bench marks. 

Texas. — The survey of the Tascotal Mesa and Agua Fria quad- 
rangles, in Brewster and Presidio counties, was completed and that 
of the Buck Hill, Jordan Gap, Santiago Peak, and Nine Point Mesa 
quadrangles, in Brewster County, was begun by A. O. Burkland. 
S. G. Lunde, R. W. Berry, O. H. Nelson, S. T. Penick, C. C. Holder, 
H. H. Hodgeson, C. G. Anderson, H. E. Simmons, W. O. Tufts, 
R. R. Monbeck, and J. R. Eakin, the total area mapped being 983 
square miles, for publication on the scale of 1 : 62,500, witii contour 
intervals of 25 and 50 feet For the control of these areas and of the 
Hood Spring, Bone Spring, Bullis Gap, and Dove Mountain quad- 
rangles, in Brewster and Presidio counties, Mr. Anderson and J. R 
Ellis occupied 10 triangulation stations and marked 8; D. S. Birkett 
and R. R. Monbeck ran 268 miles of primary levels and established 
66 permanent bench marks ; and Mr. Burkland established 5 perma- 
nent bench marks by vertical angulation. 

Virginia. — ^The survey of the Kilmarnock, Mathews, Urbanna. 
Heathsville, and Morattico quadrangles and the resurvey of the Ewell 
quadrangle, in Middlesex, Mathews, Lancaster, Gloucester, King 
and Queen, Northumberland, and Richmond counties, was completed, 
and the survey of the Toano, Disputanta, Tappahannock, Charles 
City, Aylett, and Surry quadrangles, in Charles City, Henrico, New 
Kent, King and Queen, James City, King William, Caroline, Han- 
over, Surry, Prtnce Greorge, and Essex counties was begun by T. F. 
Slaughter, Albert Pike, L. B. Roberts, W. H. S. Morey, R. L. Harrison, 
E. I. Ireland, J. B. Metcalfe, jr., C. H. Davey, Klett McKinley, J. I. 
Gayetty, J. A. Duck, S. H. Birdseye, S. T. Penick, J. M. Whitman, 
Duncan Hannegan, F. W. Hughes, Kostka Mudd, W. J. Lloyd, Fred 
McLaughlin, A. T. Fowler, Olinus Smith, C. S. Wells, J. H. WUke. 
and P. W. McMillen, the total new area surveyed being 2,004 square 
miles and that resurveyed being 17 square miles, for publication on 
the scale of 1 : 62,500, with contour intervals of 10 and 20 feet. Of 
the area resurveyed 9 square miles is in Sohnerset County, Md. For 
the control of these areas E. L. McNair, J. H. Wilson, and Olinus 
Smith ran 721 miles of primary traverse and set 63 permanent marks, 
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md F. J. McMaugh, F. L. Shalibo, DeWitt McLaughlin, E. E. 
Harris, Stanley Dnihot, Kostka Mudd, and S. R. Archer ran 1,009 
miles of primaiy levels and established 284 permanent bench marks. 

GENERAL OFFICE WORK. 

Results of computations for vertical and horizontal control were 
copied and catalogued. 

The computations of control data were made principally by D. H. 
Baldwin, T. M. Bannon, D. S. Birkett, G. T. Hawkins, Oscar Jones, 
C. B. Kendall, F. J. McMaugh, E. L. McNair, J. B. Metcalfe, jr., 
C* Li. Nelson, H. S. Senseney, J. G. Staack, S. G. Lunde, S. R. Archer, 
and J. H. Wilson, under the immediate supervision of E. M. Douglas, 
geographer. C(Hnputing by L. F. Biggs and C. F. Urquhart was 
done in the Sacramento office. S. S. Gannett, geographer, was en- 
gaged in preparing manuscript and compiling data for bulletins sub- 
mitted for publication, in miscellaneous computations, and in fur- 
nishing triangulation and leveling data for field and office use. 

J. H. Renshawe was engaged during the year in preparing relief 
maps of the United States, of Salem, Oreg., and vicinity, and of the 
State of Ohio and in revising the relief map of Alaska. 

The preparation of the special topographic maps to be used in the 
transcontinental guidebooks was continued by A. C. Roberts and 
R, C. McKinney. The different railroads supplied all available pro- 
file and alinement data and rendered other valuable assistance. 

INSPECTION OF TOPOGRAPHIC MAPPING. 

W. M. Beaman continued the supervision of the field and office 
^rork on the map of Washington and vicinity, spent three months 
inspecting field work in the Rocky Mountain, Northwestern, and 
Pacific divisions, and two months in revision work in Arizona. A. M. 
Walker spent three months in the field inspection of work in the 
Atlantic, Central, and Rocky Mountain divisions. The office duties 
of Messrs. Beaman and Walker covered the supervision of the prepa- 
ration of all topographic field sheets for engraving and photolithog- 
raphy. In the examination of sheets prior to their transmission they 
were assisted throughout the year by L. S. Leopold. 

J. H. Renshawe spent the entire year in the office on special work 
in relief shading, as reported in detail above. 

MILLIONTH-SCALE MAP OF THE UNITED STATES. 

Of the work in progress last year on the 1 : 1,000,000-scale map of 
the United States, under the direction of A. F. Hassan, the base map 
of Idaho (parts of sheets K-11, K-12, L^ll, Lr-12, and M-11) was 
completed. About 10,000 additional square miles of the base map of 
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Colorado (part of sheet J-13) was compiled. The mapping of the 
Coastal Plain area of Texas, between Brazos River and the Rio 
Grande, was 90 per cent completed, and the base maps of South Caro- 
lina and Minnesota were revised. Four base maps of areas in the vi- 
cinity of Saypo, Billing, Bozeman, and Bowdoin, Mont., and one 
of Clarke, Choctaw, and Washingtcm counties, Ala., were prepared 
for the geologic branch. 

ATLANTIC DIVISION. 
riELD WORK. 

Summary. — During the year topographic mapping was carried on 
in Delaware, Florida, Georgia, Maine, Mississippi, New York, New 
Hampshire, Pennsylvania, Vermont, Virginia, and West Virginia. 
This work included the completion of the survey of 15 quadrangles 
and of the resurvey of 2 quadrangles, in addition to which 31 quad- 
rangles were partly surveyed and 2 were partly resurveyed. 

Primary triangulation and primary traverse were carried on by 
nine parties in Delaware, Florida, Georgia, Maine, New Hampshire. 
New York, Pennsylvania, Vermont, and Virginia. 



Topographic surveys in Atlantic division from July i. 
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Maine. — For the continuation of cooperative topographic surveys 
the Public Utilities Commission allotted $5,000 and the United States 
Geological Survey allotted an equal amount. The survey of the 
Winn quadrangle, in Penobscot County, was completed by W. H. 
Griflta, J. B. Metcalfe, jr., and C. W. Arnold, the total area mapped 
being 210 square miles, for publication on the scale of 1 : 62,500, with 
a contour interval of 20 feet. For the control of the Winn and 
Seboeis quadrangles, in Penobscot County, J. C. Beam ran 90 miles of 
primary levels and established 21 permanent bench marks. For the 
control of the Millinocket and Mattewamkeag quadrangles, in Penob- 



Digitized by 



Google 



TOPOORAPHIO BRANCH. 107 

scot County, and of the Brooks and Bumham quadrangles, in Waldo, 
Somerset, and Kennebec counties, Oscar Jones occupied 19 triangula- 
tion stations and marked 24. 

Maine and New Hampshire. — The resurvey of the Dover quad- 
rangle, in York County, Maine, and Rockingham and Strafford 
counties, N. H., was completed by Hersey Munroe, and that of the 
York quadrangle, in the same counties, was continued by J. H. 
WTieat, W. H. Griffin, C. W. Arnold, and Robert Muldrow, the total 
area mapped being 242 square miles, for publication on the scale of 
1 : 62,500, with a contour interval of 20 feet. Of this area 106 square 
miles is in Maine. For the control of these areas C. W. Arnold and 
C. H. Stewart ran 41 mile^ of primary levels and established 10 per- 
manent bench marks, of which 25 miles and 7 marks were in Maine. 

New York. — For the continuation of cooperative topographic sur- 
veys the State engineer and surveyor allotted $10,000 and the United 
States Geological Survey an equal amount The survey of the Oswe- 
gatchie quadrangle, in Herkimer, Lewis, and St. Lawrence counties, 
was completed and that of the Cranberry Lake quadrangle, in the 
same counties, was continued by W. J. Lloyd, A. P. Meade, J. M. 
Whitman, and G. H. Guerdrum, the total area mapped being 214 
square miles, for publication on the scale of 1 : 62,500, with a contour 
interval of 20 feet. For the control of the Andes quadrangle, in 
Delaware, Sullivan, and Ulster counties, F. J. McMaugh ran 22 
miles of primary traverse and set 5 permanent marks. For the con- 
trol of the Cranberry Lake, Stark, Nicholville, Childwood, and Rath- 
bone quadrangles, in Hamilton, Herkimer, St. Lawrence, Franklin, 
knd Steuben counties, C. B. Kendall ran 116 miles of primary trav- 
erse, set 21 permanent marks, and occupied 37 secondary triangula- 
tion stations along the lake shore, and K. E. Schlachter and F. L. 
Shalibo ran 45 miles of primary levels and established 11 permanent 
bench marks. 

In addition to the cooperative work in New York, a survey of an 
area, including the Plattsburg training camp, in Clinton County, 
was made for the use of the United States Army by C. E. Cooke, 
F. W. Crisp, and E. W. Bowler, the area mapped being 90 square 
miles, for publication on the scale of 3 inches to 1 mile, with a contour 
interval of 5 feet. For the control of this area Mr. Crisp ran 47 
miles of primary traverse. 

Pennsylvania. — ^The survey of the Newville quadrangle, in Cum- 
berland, Adams, Perry, and Franklin counties, was completed by 
Duncan Hannegan, R. A. Kiger, and C. H. Davey, the area mapped 
being 228 square miles, for publication on the scale of 1:62,500, 
with a contour interval of 20 feet. For the control of this area 
DeWitt McLaughlin ran 61 miles of primary levels and established 
21 permanent bench marks. 
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Vermont. — For the continuation of cooperative topographic sur- 
veys the governor of Vermont allotted $2,500 and the United State 
Geological Survey an equal ambunt. The survey of the Waitsfidd 
quadrangle, in Addison and Washington counties, was commeooed 
by W. H. S. Morey and K. E. Schlachter, the area mapped bein^ 

67 square miles for publication on the scale of 1 : 62,500, 'with a con- 
tour interval of 20 feet For the control of the Waitsfield, Boltcm. 
Montpelier, Northfield, Hyde Park, and Barre quadrangles, in 
Washington, Lamoille, Addison, and Orange counties, Oscar Jooes 
and C. B. Kendall occupied and marked 9 primary triangulation sta- 
tions, and for the control of the Waitsfield quadrangle Mr. Schlach- 
ter ran 53 miles of primary levels and established 16 permanent bench 
marks. 

Virgiiua. — For the continuation of cooperative topographic air- 
veys the State geologist allotted $4,600 and the United States Geo- 
logical Survey an equal amount. The resurvey of the Wise quad- 
rangle and that of the coal area within the Coebum quadrangle, in 
Russell, Wise, and Scott counties, was completed by Fred Mc- 
Laughlin, T. F. Slaughter, Kostka Mudd, and J. B. Leavitt, the 
total area mapped being 324 square miles, for publication on the 
scale of 1 : 62,500, with a contour interval of 50 feet. For the con- 
trol of these areas Mr. McLaughlin ran 53 miles of primary levels 
and established 15 permanent bench marks. 

West Virginia, — For the continuation of cooperative topographic 
surveys the State geologist allotted $4,304.62 and the United States 
Geological Survey allotted $2,000. A resurvey of the portions of the 
Davis, Elk Garden, Onego, Keyser, and Horton quadrangles lying 
in Mineral and Tucker counties was completed by E. I. Ireland, J. L 
Gayetty, and Klett McKinley, the total area mapped being 412 
square miles, for publication on the scale of 1 : 62,500, with a contour 
interval of 50 feet. F(m* the control of this area E. E. Harris ran 
76 miles of primary levels and established 20 permanent b^icJi 
marks. For the control of the Piedmont quadrangle, in Tucker, 
Mineral, and Grant counties, K. F. Maxcy ran 12 miles of primary 
levels and established 3 permanent bench marks. 

OFFICE woax. 

The drafting of the following topographic maps was completed: 
Black Lake, Ga.; Winn, Maine; Dover, Maine-N. H.; Oswegatchie 
and Plattsburg training camp, N. Y.; Newville, Pa.; Kilmarnock, 
Mathews, Urbanna, Heathsville, Ewell, and Morattico, Va. 

Progress in the drafting of additional sheets was made as follows: 
York, Maine-N. H., 40 per cent ; Memphis, Tenn.-Ark., 70 per cent; 
Waitsfield, Vt., 15 per cent; Coeburn, Va., 43 per cent; Davis, W. Vt.. 

68 per cent; Elk Garden, W. Va., 5 per cent; Keyser, W. Va., 25 
per cent. 
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Primary-level circuits were adjusted for the following quadrangles: 
BladL Lake, Ga.; Seboeis, Winn, and York, Maine; Dover, N. H.; 
Childwold, Cranberry Lake, Plattsburg, Potsdam,. Rathbone, and 
Stark, N. Y. ; Newville, Pa. ; Charles City, Kilmarnock, Heathsville, 
Mathews, Morattico, Surry, Disputanta, Tappahannock, Toano, and 
Urbanna, Va.; Waitsfield, Vt.; Davis, Elk Garden, and Keyser, 
W. Va. 

Greographic positions were c<»nputed for the following quad- 
rangles: Cedar Creek, Harrington, Rehoboth,' and Millsboro, Del.; 
Cambon, Hilliard, Ates Creek, Boulogne, Green Cove Springs, Kings- 
land, Middleburg, Orange Park, St Marys, Jacksonville, Lawtey, and 
Maclenny, Fla.; Black Lake, Eulonia, Griswoldville, Hinesville, 
Jesup, Limerick, Ludowici, Maclenny, Ossabaw Island, Moniac, 
Bladen, Nahunta^ Glennville, and Savannah, Ga. ; Brooks, Bumham, 
Mattawamkeag, Millinocket, and Seboeis, Maine; Andes, Childwold, 
Cranberry Lake, Xicholville, Plattsburg, Stark, and Tupper Lake, 
N. Y.; Aylett, Charles City, Disputanta, Doswell, Heathsville, King 
William, Montross, New Kent, Piney Point, Morattico, Surry, Tappa- 
hannock, Toano, Urbanna, and Williamsburg, Va. ; Bolton, Burling- 
ton, Montpelier, Ncnthfield, and Waitsfield, Vt; Davis, Elk Garden, 
and Keyser, W. Va, 

CENTRAL DIVISION, 



nsLD woax. 

Symymary. — During the season topographic mapping was carried 
on in Illinois, Iowa, Kentucky, Michigan, Minnesota, Missouri, and 
Wisconsin. The work included the completion of the survey of 18 
quadrangles and the resurvey of 3 quadrangles, in addition to which 
6 quadrangles were partly surveyed* 

Primary triangulation and primary traverse were carried on by 
three parties in Illinois, Kentucky, Michigan, and Wisconsin. 

TopograpMo surveys in central division from July 1, 1916, to June SO, 1917. 
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lUinois. — ^The governor of Illinois allotted $9,000 for the contmiu- 
tion of cooperative topographic surveys, and the United Stsles 
Geological Survey allotted an equal amount. The survey of the 
Vienna, Vermont, Groodhope, La Harpe, and Dixcm quadrangles and 
of the Illinois portion of the Campbell Hill quadrangle, in Johnson. 
Massac, Pulaski, McDonough, Warren, Henderscm, Hancock, Ran- 
dolph, Lee, and Ogle counties, was completed by J. A, Duck, L. B. 
Glasgow, M. A. Roudabush, Gilbert Young, L. L. Lee, C. W. Good- 
love, Ralph Wilcoxon, R. L. Harrison, and F. W. Hughes, the total 
area mapped being 702 square miles, for publication on the scale of 
1:62,500, with a contour interval of 20 feet. The resurvey of the 
Wilmington quadrangle, in Will and Kankakee counties, was com- 
pleted by Mr. Harrison, the area mapped being 30 square miles, for 
publication on the scale of 1 : 62,500, with a contour interval of 20 
feet. For the control of the Vermont and Dongola quadrangles, in 
Fulton, McDonough, Schuyler, Union, Johnson, and Pulaski coun- 
ties, J. H. Wilson ran 163 miles of primary traverse and set 7 perma- 
nent marks. For the control of the Dixon and Oregon quadrangles, 
in Lee and Ogle counties, H. S. Senseney ran 122 miles of primary 
levels and established 29 permanent bench marks. 

Iowa, — ^The Stat^ Geological Survey allotted $1,750 for the con- 
tinuation of cooperative topographic surveys, and the United States 
Geological Survey allotted an equal amount. The survey of the 
Chariton quadrangle, in Lucas and Warren counties, was completed 
and that of the Attica quadrangle, in Lucas, Monroe, and MarioD 
counties, was begun by W. L. Miller, the total area mapped being 
151 square miles, for publication on the scale of 1 : 62,500, with a con- 
tour interval of 20 feet. 

Kentiicky. — ^The Kentucky Greological Survey allotted $10,000 for 
the continuation of cooperative topographic surveys, and the United 
States Geological Survey allotted an equal amount. The resurvey 
of the Harlan and Hyden quadrangles, in Harlan, Leslie, and Perry 
counties, was completed by J. R. Eakin, F, W. Famsworth, S. A. 
Judson, and E. J. Essick, the total area mapped being 468 square 
miles, for publication on the scale of 1:62,500, with a contour b- 
terval of 60 feet. The survey of the Kentucky portion of the Gol- 
conda quadrangle, in Livingston and Crittenden coimties, was con- 
tinued by C. W. Goodlove and W. S. Gehres, the area mapped bein^ 
80 square miles, for publication on the scale of 1 : 62,500, with a con- 
tour interval of 20 feet. For the control of the Harlan and Hyden 
quadrangles S. R. Archer ran 61 miles of primary levels and estab- 
Gshed 11 permanent bench marks, and E. L. McNair occupied 2 
triangulation stations and marked 1. 

Michigan, — ^For the continuation of cooperative topographic sur- 
veys the State geologist allotted $15,000 and the United States Geo- 
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logical Survey allotted an equal amount. The survey of the Elsie, 
Perrinton, Cedar Springs, Kalamazoo, Ionia, Lowell, Saginaw, Bay 
City, and Mount Pleasant quadrangles, in Clinton, Shiawassee, Gra-. 
tiot, Saginaw, Ionia, Montcalm, Kent, Kalamazoo, Allegan, Barry, 
Eaton, Saginaw, Bay, and Isabella counties, was completed by 
L. L. Lee, J. G. Staack, Fred Graff, jr., E. L. Hain, S. H. Birdseye, 
A. B. Searle, Robert Muldrow, A. L. Opdycke, J. H. Jennings, E. C. 
Burt, C. L. Sadler, A. T. Fowler, and R. M. Harrington, the total 
area mapped being 1,108 square miles, for publication on the scale 
of 1 : 62,500, with contour intervals of 5, 10, and 20 feet. For the 
control of the Ionia, Lowell, Fenwick, Rives Junction, Big Prairie, 
Grove, and Springport quadrangles, in Ionia, Montcalm, Jackson, 
Ingham, Barry, Eaton, Kent, Allegan, Calhoun, Newaygo, and 
Mecosta counties, E. C. Bisbee and R. G. Clinite ran 543 miles of 
primary levels and established 143 permanent bench marks. For 
the control of the White Cloud, Big Prairie, Grove, Smyrna, How- 
ard City, Big Rapids, Horsey, Nirvana, Tustin, Luther, Manton, 
Mesick, Fife Lake, Kalkaska, Bellaire, Elk Rapids, East Jordan, 
Torch Lake, Bay Shore, and Inwood quadrangles, in Newaygo, 
Mecosta, Montcalm, Kent, Osceola, Wexford, Grand Traverse, Kal- 
kaska, Antrim, and Charlevoix counties, J. H. Wilson and H. S. 
Senseney ran 376 miles of primary traverse and set 33 permanent 
bench marks. 

Minnesota. — ^The State drainage engineer of Minnesota allotted 
$4,250 for the continuation of cooperative topographic surveys, and 
the United States Geological Survey allotted an equal amount. The 
survey of the St. Francis and Pillager quadrangles, in Anoka, Isanti, 
Cass, Crow Wing, and Morrison counties, was completed by F. B. 
Barrett, W. S. Gehres, S. G. Lunde, J. L. Lewis, and J. M. Rawls, 
the total area mapped being 191 square miles, for publication on the 
scale of 1 : 62,500, with a contour interval of 10 feet. For the con- 
trol of the Belle Prairie and Gushing quadrangles R. G. Clinite ran 
98 miles of primary levels and established 22 permanent bench 
marks. 

Missouri. — The State geologist of Missouri allotted $3,000 for the 
continuation of cooperative topographic surveys, and the United 
States Geological Survey allotted an equal amount. However, the 
State funds did not become available, and the work was continued 
vrith Federal money alone. The resurvey of the Halltown quad- 
rangle (a portion of which had previously been resurveyed as the 
Aurora special), in Lawrence, Christian, and Greene counties, was 
began, and the resurvey of that portion of the Stotts City and 
Greenfield quadrangles included within Greene County was com- 
pleted by F. W. Hughes, the total area resurveyed being 201 square 
miles, for publication on the scale of 1 : 62,500, with a contour inter- 
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val of 10 feet. The survey of the Missouri portion of the Campbdi 
Hill quadrangle, in Perry County, was completed by Gilbert Young 
and M. A. Boudabush, the area mapped being 25 square miles, for 
publication on the scale of 1 : 62,500, with a contour interval of 20 
feet For the control of the Stotts City and Sarcoxie quadrangles, 
in Lawrence and Jasper counties, F. L. Whaley ran 24 miles of pri- 
mary levels and established 4 permanent bench marks. 

Ohio. — For the purpose of correcting discrepancies that were 
known to exist in a few scatered bench-mark elevations, S. B. Archer 
ran 148 miles of primary levels and established 22 permanent bendi 
marks. 

Wisconsin. — The State geologist of Wisconsin allotted $3,000 for 
the continuation of cooperative topographic surveys, and the United 
States Greological Survey allotted an equal amount. The survey of 
the Mazomanie quadrangle, in Iowa, Dane, and Sauk counties, was 
begun by R. M. Herrington, the area mapped being 90 square miles, 
for publication on the scale of 1 : 62,500, with a contour interval of 
20 feet For the control of this area J. H. Wilson ran 77 miles of 
primary levels and set 6 permanent marks, and R. G. Clinite ran 68 
miles of primary levels and established 16 permanent bench marks. 

OFFICE wo&x. 

The drafting of the following topographic maps was completed: 
Vienna, Goodhope, La Harpe, Dixon, and Wilmington, HL; Lynn, 
Ind.; Chariton, Iowa; Harlan, Nolansburg, and Hyden, Ky.; Elsie, 
Perrinton, Cedar Springs, Kalamazoo, Ionia, Lowell, Saginaw, Bay 
City, and Mount Pleasant, Mich.; St Francis and Pillager, Minn.; 
Halltown, and Spring City mining district, Mo.; Campbell Hill, 
M0.-III.; Kelleys Island and Peebles, Ohio; Ripon, Wis. 

Progress in the drafting of additional sheets was made as follows: 
Vermont, 111., 18 per cent; Attica, Iowa, 55 per cent; Golconda, 
Ky.-Ill., 66 per cent; Greenfield, Mo., 8 per cent; Mazomanie, Wis., 
40 per cent. 

Primary-level circuits were adjusted for the following quadrangles: 
Lynn, Ind. ; Dixon, 111. ; Fords Ferry, Golconda, Harlan, Hyden, and 
Nolansburg, Ky. ; Bay City, Big Prairie, Carson City, Cedar Springs, 
Fenwick, Grove, Ionia, Kalamazoo, Lowell, Mount Pleasant, Muir, 
Rives Junction, Saginaw, Smyrna, and Springport, Mich. ; Carthage 
Greenfield, Halltown, Sarcoxie, and Stotts City, Mo.; Belle Prairie 
and Cushing, Minn. ; Beardsley and Peever, Minn.-S. Dak. ; Oak Hill, 
Roxabel, South Charleston, Springfield, Vermilion, and Wellington, 
Ohio. 

Geographic positions were computed for the following quad- 
rangles: Dongola, Jonesboro, Moimd City, Thebes, and Vermont, 
DL; Barbourville, Corbin, Harlan, Hyden, Logmont, Middlesboro, 
and Pineville, Ky.; Bay City, Bay Shore, Bellaire, Big Prairie, 
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Big Kapids, Elk Bapids, Fife Lake, Grove, Hersey, Howard City, 
Kalkaska, Luther, Manton, Nirvana, Smyrna, Torch Lake, Tustin, 
and White Cloud, Mich.; Joplin district, Mo.; Craig, Maitland, 
Tarkio, and Atchison, Mo.-Kans.-Nebr. ; Cross Plains, Denzer, Lone 
Rock, and Mazomanie, Wis. 

ROCKY MOITNTATN DIVISION, 
FIELD WOBX. 

Summary. — During the season topographic mapping was carried 
on in Colorado, Kansas, Minnesota, Missouri, Nebraska, New Mexico, 
North Dakota, Oklahoma, South Dakota, Texas, and Wyoming. The 
work included the completion of the survey of 27 quadrangles and 
the resurvey of 1 quadrangle and 1 special area, in addition to which 
15 quadrangles were partly surveyed. Primary traVerse and pri- 
naary triangulations were carried on by four parties in Kansas, Mis- 
souri, Nebraska, North Dakota, Oklahoma, New Mexico, Texas, and 
Wyoming. 
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Colorado. — The survey of the Home and Naturita quadrangles, in 
Jackson, Larimer, Montrose, and San Miguel counties, was com- 
pleted by Basil Duke, D. H. Watson, and C. A. Stonesifer, the total 
area mapped being 438 square miles, for publication on the scale of 
1 : 125,000, with a contour interval of 100 feet. The mapping of the 
Daton Peak quadrangle, in Routt and Moffat counties, was completed 
by Mr. Duke, the area mapped being 92 square miles, for publication 
on the scale of 1 : 62,500, with a contour interval of 50 feet. For flie 
control of the Naturita and Daton Peak quadrangles E. W. Burchard 
ran 90 miles of primary levels and established 24 p>ermanent bench 
marks. Tn connection with the mapping of the Naturita quadrangle 
Mr. Burchard made a plan and profile survey of portions of San 
Miguel and Dolores rivers, the distance traversed being 83 linear 
miles, for publication on the scale of 1 : 48.000. 

Kansas, — The resurvey of the Columbus quadrangle, in Cherokee 
County, was completed by R. A. Kiger, F. L. Whaley, and R. M. 
Herrington, the area mapped being 236 square miles, for publication 
on the scale of 1 : 62,500, with a contour interval of 10 feet. For the 
control of this area Mr. Whaley ran 171 miles of primary levels and 
established 18 permanent bench marks. 

Missouri-Nebraska, — ^The survey of the Craig quadrangle, in Holt 
County, Mo., and Richardson County, Nebr., was completed by C. L. 
Sadler, the area mapped being 228 square miles, for publication on 
the scale of 1:62,500, with a contour interval of 20 feet. Of this 
area, 163 square miles is in Missouri. For the control of the Craig 
quadrangle J. H. Wilson ran 75 miles of primary traverse — 55 in 
Missouri, 14 in Nebraska, and 6 in Kansas — and set 5 permanent 
bench marks, all in Missouri, and H. S. Senseney ran 19 miles of 
primary levels and established 5 permanent bench marks, all in 
Missouri. 

Minnesota-South Dakota, — The survey of the Peever and Beards- 
ley quadrangles, in Roberts County, S. Dak., and Traverse and Uig 
Stone counties, Minn., was completed by S. P.' Flooi-e and A. J. 
Kavanagh, the total area mapped being 337 square miles, for publi- 
cation on the scale of 1 : 62,500, with a contour interval of 10 feet. 
Of this area, 139 square miles is in South Dakota. For the control 
of these areas Mr. Kavanagh ran 73 miles of primary levels and es- 
tablished 21 permanent bench marks, 5 miles and 1 bench mark being 
in South Dakota. 

North Dakota, — For the control of the Wilton quadrangle, in 
Oliver County, J. H. Wilson ran 61 miles of primary traverse and 
set 7 permanent marks. 

New Mexico, — The survey of the Pelona quadrangle, lying partly 
in the Datil National Forest, in Socorro County, was completed by 
C. C. Gardner, the area mapped being 387 square miles, for publics- 
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tion on the scale of 1 : 125,000, with a contour interval of 100 feet. 
Of this area, 200 square miles is within the national forest. Few 
the control of the Hagerman, Queen. Orange, Carlsbad, Avis, 
and Hope quadrangles, in Eddy, Otero, Lincoln, and Chaves counties, 
C. L. Nelfeon and B. H. Yoakum occupied 9 triangulation stations 
and marked 13. For the control of the Hagerman quadrangle R. W. 
Burchard ran 82 miles of primary levels and established 26 perma- 
nent bench marks. 

The revision of the map of the Tyrone district, in Grant County, 
was completed by O. G. Taylor, the area covered being 8 square miles. 

Oklahamd, — The survey of the Hominy quadrangle, in Osage 
County, was commenced by C. C. Holder and R. R. Monbeck, the 
area mapped being 57 square miles, for publication on the scale of 
1:62,500, with a contour interval of 25 feet. For the control of 
the Hominy, Sac and Fox, Mallon, Yale, Skedee, Gray Horse, and 
Belford quadrangles, in Osage, Okfuskee, Lincoln, Creek, Payne, 
Pawnee, Kay, and Noble counties, B. H. Yoakum and W. F. Hicks 
ran 492 miles of primary traverse and set 58 permanent marks. For 
the control of the Hominy quadrangle Mr. Yoakum ran 26 miles of 
primary levels and established 5 permanent bench marks. 

Texas. — ^^For the completion of the cooperative topographic survey 
of Harris County the county contributed $9,636.07 and the United 
States Geological Survey allotted $5,000. The mapping of the Bur- 
nett Bay, Fauna, Humble, Crosby, La Porte, and Louetta quad- 
rangles, the City of Houston portions of the Settegast, Houston 
Heights, Bellaire, and Park Place quadrangles, and the Harris 
County portions of the Moonshine Hill, Rose Hill, Scott Ranch, 
Spring, Stuebner, Walley, Weeden, Cedar Bayou, and Morgan Point 
quadrangles was completed, the total area mapped being 405 square 
miles, for publication on the scale of 1:31,680, with contour inter- 
vals of 1 and 5 feet. This work was done by S. T. Penick, T. P. 
Pendleton, Olinus Smith, C. A. Stonesifer, W. F. Hicks, B. A. Jen- 
kins, Cornelius Schnurr, C. C. Holder, H. W. Peabody, F. A. Dan- 
forth, D. H. Watson, O. H. Nelson, L. B. Roberts, E. R. Bartlett, 
T. H. Moncure, R. R. Monbeck, J. B. Leavitt, A. J. Ogle, and O. G. 
Taylor. 

In addition to the cooperative work the mapping of the West 
Wichita Falls, Iowa Park, Fowlkes, Beaver Creek, and Electra quad- 
rangles, in Wichita and Wilbarger counties, was completed by R. W. 
Berry, E. R. Bartlett, R. R. Monbeck, J. G. Staack, and R. W. Bur- 
chard, the total area mapped being 288 square miles, for publication 
on the scale of 1:31,680, with a contour interval of 5 feet. For the 
control of these areas Mr. Monbeck ran 103 miles of primary levels 
and established 19 permanent bench marks. In connection with the 
scheme of triangulation in New Mexico C. L. Nelson and B. II. 
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Yoakum occupied and marked 1 triangulation station for the control 
of the Guadalupe Peak quadrangle, in El Paso County. 

Wyoming. — The mapping of the Afton quadrangle, lying partly in 
the Wyoming National Forest, in Lincoln County, was continued by 
J. H. Wilke, Cornelius Schnurr, R. H. Beineck, and A. J. Ogle, the 
area mapped being 684 square miles, for publication on the scale of 
1:126,000, with a contour interval of 100 feet. Of this area 615 
square miles lies within the national forest. For the control of the 
Afton and Daniel quadrangles, in Lincoln County, D. C. Birkett 
ran 115 miles of primary levels and established 27 permanent bench 
marks and Mr. Wilke established 3 permanent bench marks by verti- 
cal angles. For the control of the Leo, Hanna, and Saddleback Hills 
quadrangles, in Carbon County, C. L. Nelson occupied and marked 
3 triangulation stations. 

OFFICE WORK. 

The drafting of the following topographic maps was completed: 
Home and Daton Peak, Colo.; Columbus, Kans.; Craig, Mo.-Nebr.; 
Peever and Beardsley, Minn.-S. Dak.; Pelona, Tyrone district, 
Columbus, and Hermanas, N. Mex.; Aldine, Cedar Bayou, City of 
Houston, Burnett Bay, Fauna, Humble, Crosby, La Porte, Louettt, 
Settegast, Satsuma, Houston Heights, Harmaston, Hockley, Huff- 
man. Beliaire, Park Place, Spring, Genoa, Moonshine Hill, Morgan 
Point, Rose Hill, Scott Ranch, Seabrook, Trinity Bay, Stuebner, 
Swanson, Walley, Weeden, Waller-Holik- Joseph, West Wichita FaUs, 
Iowa Park, and Electra, Tex. 

The drafting of the profile sheets of Dolores and San Miguel rivers, 
Colo., and Gila River, N. Mex., was 90 per cent completed. 

Progress in the drafting of additional sheets was made as follows: 
Naturita, Colo., 39 per cent; Fowlkes, Tex., 36 per cent; Afton, Wye, 
96 per cent. 

Primary-level circuits were adjusted for the following quad- 
rangles: Naturita and Daton Peak, Colo.; Joplin district, Kans.; 
Hagerman and Roswell, N. Mex.; Hominy, Okla.; Beardsley and 
Peever, S. Dak.-Minn. ; Daniel and Afton, Wyo. 

Geographic positions were computed for the following quad- 
rangles: Columbus and Joplin district, Kans.; Atchison, Maitland, 
Craig, and Tarkio, Kans.-Mo.-Neb.; Washburn and Wilton, N. Dak.; 
Pelona, N. Mex.; Belford, Claremore, Gray Horse, Hominy, Kaw, 
Mallon, Pawhuska, Sac and Fox, Skedee, and Yale, Okla.; Brenhain, 
Katy, Liberty, Sealy, and Waller, Tex.; Hanna and Saddleback 
Hills, Wyo. 

NORTHWESTERN DIVISION. 
FIELD WORK. 

Summary. — During the season topographic mapping was carried 
on in Idaho, Montana, Oregon, and Washington. The work included 
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the completion of the survey of 4 quadrangles, in addition to which 
7 quadrangles were partly surveyed. A profile survey was inade of 
two rivers, the distance traversed being 77 linear miles. Primary 
traverse and primary triangulation were carried on by five parties in 
Idaho, Montana, Oregon, and Washington. 

Topographic turveys in northwestern diviMon from July U 1916, to June 30, 

1917. 
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Idaho. — The survey of the Paradise Valley quadrangle, in Ban- 
nock, Bingham, and Bonneville counties, was completed and that of 
the Ozone quadrangle, in the same counties, was begun .by C. G. An- 
derson, the total area mapped being 240 square miles, for publication 
on the scale of 1 : 62,500, with a contour interval of 60 feet. For the 
control of these quadrangles Mr. Anderson occupied and marked 5 
triangulation stations and £. M. Bandli ran 56 miles of primary 
levels and established 18 permanent bench marks. The survey of the 
Coster quadrangle, lying partly in the Challis and Sawtooth national 
forests, in Custer County, was continued by Albert Pike and H. E. 
Bnmey, the area mapped being 620 square miles, for publication on 
the scale of 1 : 125,000, with a contour interval of 100 feet. Of this 
area 550 square miles is included in the national forests. In connec- 
tion with the mapping of the Custer quadrangle, Mr. Pike made a 
profile survey of upper Salmon River, the distance traversed be- 
ing 30 linear miles, for publication on the scale of 1 : 31,680. For the 
control of the Custer and Challis quadrangles, in Custer County, Mr. 
Bandli ran 79 miles of primary levels and established 32 permanent 
bench marks. 

Idaho-Montana. — ^The mapping of the St. Regis quadrangle, lying 
partly in the St. Joe, Lolo, and Cabinet national forests, in Shoshone 
County, Idaho, and Mineral and Sanders counties, Mont., was com- 
pleted by J. E. Blackburn, the area mapped being 232 square miles, 
for publication on the scale of 1 : 125,000, with a contour interval of 
100 feet. This area lies entirely within the national forests, 82 square 
miles being in Idaho. 

Montana^ — ^The mapping of the Drummond quadrangle, in Gran- 
ite, Misdoula, and Powell counties, was continued and that of the 
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Swan Lake quadrangle, lying within the liewis and Clark, Kootenai, 
and Cabinet national forests, in Flathead and Missoula counties, was 
begun by K. W. Trimble, R. C. Seitz, and J. W. MuUer, the total area 
mapped being 572 square miles, for publication on the scale of 
1:125,000, with a contour interval of 100 feet. Of this area 178 
square miles is within the national forests. For the control of the Swan 
Lake quadrangle Mr. Seitz ran 60 miles of primary levels and esti^ 
lished 10 permanent bench marks and Mr. Muller established 3 per- 
manent bench marks by vertical angles. For the control of the Hunt- 
ley, Elso, Fattig, and Flat Willow quadrangles, in Yellowstone, 
Fergus, and Musselshell coimties, G.T.Hawkins occupied and marked 
9 triangulation stations and D. S. Birkett ran 146 miles of primary 
levels and established 45 permanent b«ttch marks. In connection with 
the mapping of the Swan Lake quadrangle Mr. Muller made a profile 
survey of the lower part of Swan River, the distance traversed being 
47 linear miles, for publication on the scale of 1 : 48,000. 

Oregon, — For the continuation of cooperative topographic surveys 
the State engineer allotted $1,000 and the United States Geological 
Survey an equal amount. The mapping of the Oregon portion of the 
Troutdale quadrangle, in Multnomah County, was completed by 
Charles Hartmann, the area mapped being 19 square miles, for pub- 
lication on the scale of 1 : 62,500, with a contour interval of 25 feet. 
For the control of the Cline Falls, Heisler, Prineville, and Round 
Mountain quadrangles, in Crook and Wasco counties, Mr. Hartmann 
occupied and marked 11 triangulation stations. 

In addition to the cooperative Work in Oregon, the mapping of the 
Twickenham quadrangle, lying partly in the Ochoco National Forest, 
in Wasco, Wheeler, and Crook counties, was continued by A. O. Burk- 
land, the area mapped being 240 square miles, for publication on the 
scale of 1 : 125,000, with a contour interval of 100 feet. None of the 
area mapped is within the national forest. For the control of the 
Twickenham quadrangle Mr. Burkland established 2 permanent 
bench marks by vertical angles. For the control of the Diamond 
Peak, Maiden Peak, Mount Washington, Disston, and McKenzie 
Bridge quadrangles, in Linn, Lane, Crook, Klamath, and Douglas 
counties, J. G. Staack and S. G. Lunde occupied and marked 14 
triangulation stations. 

Washington. — For the continuation of cooperative topographic 
surveys the Washington State Board of Geological Survey allotted 
$11,500, and the United States Geological Survey allotted an equal 
amount. The mapping of the Connell quadrangle, in Adams, Frank- 
lin, and Walla Walla counties, was completed, and that of the WaUa 
Walla quadrangle, in Columbia and Walla Walla counties, was con- 
tinued by Fred Graff, jr., E. H. Reineck, H. L. McDonald, J. L 
Lewis, S. G. Lunde, and A. O. Burkland, the total area mappetl 



Digitized by 



Google 



TOPOGKAPHIC BRANCH. 119 

being 1,391 square miles, for publication on the scale of 1:125,000, 
with a contour interval of 50 feet. For the control of the Connell, 
Othello, Wallula, and Red Rock quadrangles, in Franklin, Adams, 
Walla Walla, and Lincoln counties, D. S. Birkett ran 129 miles of 
primary levels and established 28 permanent bench marks. 

In addition to the cooperative work in Washingtoii, the mapping 
of the Mount St. Helens quadrangle, lying partly in the Rainier Na- 
tional Forest, in Clarke, Lewis, Cowlitz, and Skamania counties, was 
completed by J. L. Lewis, the area mapped being 188 square miles, for 
publication on the scale of 1 : 125,000, with a contour interval of 100 
feet. Of this area 103 square miles is within the national forest. 
For the control of the Mount Rainier and Eatonville quadrangles, 
in Pierce and Lewis counties, G. T. Hawkins ran 150 miles of pri- 
mary traverse and set 15 permanent marks. 

07PI0E WORK. 

The drafting of the following topographic maps was completed: 
Pacadise Valley, Idaho ; St. Regis, Idaho-Mont. ; Porcupine Valley, 
Mont.; Connell and Mount St. Helens, Wash, 

The drafting of profile sheets of the following rivers was com- 
pleted: Upper. Salmon, Idaho; lower Swan, Mont. 

Progress in the drafting of additional sheets was made as follows: 
Custer, Idaho, 80 per cent; Drummond, Mont, 67 per cent; Trout- 
dale, Oreg.-Wash., 33 per cent; Twickenham, Oreg., 83 per cent; 
Walla Walla, Wash., 69 per cent 

Primary-level circuits were adjusted for the following quadran- 
gles: Ammon, Bay Horse, Custer, Cranes Flat, and Shelley, Idaho; 
Elso, Fattig, Huntley, and Swan Lake, Mont; Troutdale, Oreg.; 
Connell, Hicksville, Othello, Priest Rapids, Red Rock, and Wallula, 
Wash. 

Geographic positions were computed for the following quadran- 
gles: Casto, Custer, and Rabbit Foot, Idaho; Fattig, Mont; Cline 
Falls, Diamond Peak, Disston, Heisler, McKenzie Bridge, Maiden 
Peak, Mount Washington, Round Moimtain, Prineville, and Wend- 
ling, Oreg. ; Connell, Eatonville, Mount Rainier, Mount St HelenSi 
Biparia, and Tacoma, Wash. 

PACIFIC DIVISION. 
FIELD WOKX. 

Summary. — ^During the season topographic mapping was carried 
on in Arizona, California, Nevada, and Utah. This work included 
the completion of the survey of 25 quadrangles and 1 special area 
and the resurvey of 1 quadrangle and 2 special areas, in addition 
to which 22 quadrangles were partly surveyed and 1 was partly 
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resurveyed. In addition, a profile survey was made of portions of 
three rivers, the distance traversed being 48 linear miles. Primary 
triangulation was carried on by two parties in Arizona, Califomia. 
and Nevada. 

Topographic wrvcys in Pacific division from July 1, 1916, to June SO, 1911. 
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Arizona. — ^The survey of the Chiricahua quadrangle, lying partly 
in the Chiricahua National Forest, in Cochise County, Ariz., and 
Grant County, N. Mex., was completed by J. E. Blackburn and Cor- 
nelius Schnurr, the area mapped being 468 square miles, for publi- 
cation on the scale of 1 : 125,000, with a contour interval of 100 feet 
Of this area, 97 square miles is within New Mexico, and 305 square 
miles within the national forest The resurvey of the Oatman min- 
ing district, in Mohave County, and of Ray and vicinity, in Pinal 
County, was completed by B. A. Jenkins, D. H. Watson, and W. M. 
Beaman, the area resurveyed being 67 square miles for publication 
on the scale of 1 : 24,000 and 8 square miles for publication on the 
scale of 1 : 12,000, with a contour interval of 25 feet For the control 
of the Oatman district L. F. Biggs occupied 4 triangulation stations 
and marked 3 and ran 53 miles of primary levels and establidied 13 
permanent bench marks. 

Califomia. — For the continuation of cooperative topographic sur- 
veys in Califomia the Department of Engineering allotted $14,000 
and the United States Geological Survey an equal amount In the 
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ocmtintiation of the mapping of San Joaquin Valley the survey of 
the San Luis Creek, Plaihsberg, Lingard, Las Garzas Creek, Bliss 
Ranch, Chowchilla, Volta, Berendo, Los Banos, Sandy Mush, Kis- 
met, Turner Banch, Elgin, Daulton, No. 10, and San Luis 
Ranch T^-minute quadrangles and of the Indian Gulch 15-minute 
quadrangle, in Merced, Madera, Stanislaus, Fresno, and Mariposa 
counties, was completed by N. E. Ballmer, Roscoe Beeves, J. H. Le- 
Feaver, R. M. Wilson, B. T. Evans, C. A. Ecklund, and E. P. Davis, 
the total area mapped being 1,056 square miles — ^909 square miles for 
publicaticm on the scale of 1 : 81,680, with a contour interval of 5 feet, 
and 147 square miles, for publication on the scale of 1 : 62,500, with a 
contour interval of 25 feet. For the control of the valley work L. F. 
Biggs occupied 20 triangulation stations and marked 4. 

The Department of Engineering allotted an additional $1,000 for 
special river surveys in San Joaquin Valley. The survey of the 
Hemdon, Friant, Kings River, No. 21, Wahtoke, Sanger, and Bridge 
quadrangles, in Madera and Fresno counties, was begun by R. T. 
Evans and C. A. Ecklund, the area mapped being 44 square miles, 
for publication on the scale of 1 : 81,680,^ with a contour interval of 
5 feet. For the conto)l of the Wahtoke and Sanger quadranjgles Mr. 
Ecklund ran 17 miles of primary levels and established 3 perma- 
nent bench marks. 

In addition to the cooperative work in California, the survey of 
the New Almaden, Double Point, and Point Reyes quadrangles, in 
Santa Clara, Santa Cruz, and Marin counties, was completed, and 
tbAt of the Trimmer quadrangle, lying partly in the Sequoia and 
Sierra* naticHial forests, in Fresno and Tulare counties, was begun 
by C. A. Ecklund, R. T. Evans, J. P. Harrison, and C. P. McKinley, 
the total area mapped being 491 square miles— 465 square miles for 
imblication on the scale of 1 : 125,000, with a contour interval of 100 
feet, and 26 square miles for publication on the scale of 1:62,500, 
with a contour interval of 25 feet Of this area 347 square miles lies 
within the national forests. For the control of the Paynes Creek, 
Bumey, Dixie, and Prattville quadrangles, in Shasta, Lassen, 
Plumas, and Tehama counties, C. F. Urquhart occupied 18 triangula- 
tion stations and marked 16. 

Nevada. — ^The survey of the Rochester mining district, in Hum- 
boldt County, was completed by T. P. Pendleton, the area mapped 
being 26 square miles, for publication on the scale of 1 : 24,000, with 
a contour interval of 25 feet. The resurvey of the Highland quad- 
rangle, in Lincoln County, was completed, and that of the northwest 
quarter of the Panaca quadrangle, in the same county, was continued 
by H. H. Hodgeson and W. B. Upton, jr., the area mapped being 
865 square nnles, for publication on the scale of 1 : 62,500, with a oon- 
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tour interval of 50 feet For the control of the Rochester mining dis- 
trict L. F. Biggs occupied 9 triangiilation stations and marked 7 
nud ran 21 miles of primary levels and established 8 permanent l>encti 
marks. 

Utah, — The survey of the Stockton quadrangle, in Tooele County, 
was completed by Gilbert Young and C. R. Fisher, the area mapped 
being 228 square miles, for publication on the scale of 1 : 62,500, with 
a contour int^^rval of 50 feet. 

OFFICE WORK. 

The drafting of the following topographic maps was completed: 
Chiricahua and Salt River, Ariz.; Little Table Mountain, Berendo, 
Bliss Ranch, Lingard, Turner Ranch, Chowchilla, Sandy Mush, 
Plainsberg, Sulphur Springs, Le Grand, Raynor Creek, Indian Gulch, 
Kings River, New Almaden, Point Reyes, Double Point, La Grange, 
Ingomar, Kismet, San Luis Ranch, Merced Falls, Haystack Moun- 
tain, San Joaquin River, Point Sur, and Posts, Cal. ; Highland and 
Rochester mining district, Nev. ; Goodsprings, Cal.-Nev. ; and Stock- 
ton, Utah. 

Progress in the drafting of additional sheets was made as fol- 
lows: Verde River, Ariz., 95 per cent; Daulton, Cal., 5 per cent; 
Elgin, Cal., 40 per cent; Los Bancs, Cal., 45 per cent; No. 10, CaL, 
40 per cent; Timmer, Cal., 20 per cent; northwest quarter Panaca, 
Nev., 62 per cent. 

Level circuits were adjusted for the following quadrangles: Camp 
Verde and Kingman, Ariz.; Arroyo Grande, Cayucos, Jamesburg, 
Los Banos, Paso Robles, Sanger, San Miguel, Point Sur, and Wahtoke, 
Cal. ; Lovelocks and Rochester mining district, Nev. 

Geographic positions were computed for the following quad- 
rangles: Oatman mining d^trict, Ariz.; Point Sur, Jamedi>ui:g, 
Lucia, Metz, King City, Bradley, San Miguel, Bryson, San Simeon, 
Paynes Creek, Bumey, Dixie, Prattville, Los Banos, Laguna Seca 
Ranch, No. 15, Elgin, No. 18, Mendota, No. 10, Sheep Ranch, No. 19, 
Center School, Firebaugh, Jamison, Dos Palos, No. 23, Kerman, 
Oxalis, Chaney Ranch, Carrisalito Springs, and Tranquillity, Cal.; 
Rochester mining district, Nev. 

SECTION OF FIELD EQUIPMENT. 

The section of field equipment has the custody of all field property, 
as well as topographic field notebooks and computation books. Dur- 
ing the year it indexed and filed 354 triangulation and primary- 
traverse records and 194 spirit-leveling records. Equipment, con- 
sifiting of three lathes, one drill press, 1 buffer and grinder, one 
universal grinder, and a few smaller tools, was ordered for the in- 
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irt^rrument-repair shop. No additions of importance were made to the 
^'t^ock of instruments other than the usual repair parts and supplies. 
■Tn the distributing shop 159,000 square inches of plat!es were made, 
■r^esurfaced, or electrotyped, besides usual repair work. 

WATEB-BESOXTBCES BRANCH. 
ORGANIZATION. 

The organization of the water-resources branch is as follows : 

Chlrf of branch, N. C. Grover, chief hydraulic engineer. 

I>i vision of surface waters, John C. Hoyt, hydraulic engineer, in charge. 

Oivision of ground waters, O. E. Meinzer, geologist, in charge. 

I>l vision of water utilization, N. C. Grover, chief hydraulic engineer, In 
obarge. 

I>i vision of enlarged stock-raising homesteads, N. C. Grover, chief hydraulic 
en^neer, in charge. 

PERSONNEL.. 

During the year the technical force of the branch has been re- 
duced 12 by transfers, resignations, and deaths, and has been in- 
creased 15 by new appointments. At the end of the year the force 
consisted of 1 chief hydraulic engineer, 12 hydraulic engineers, 4 
engineers, 21 assistant engineers, 28 junior engineers, 1 geologist, 2 
associate geologists, 1 assistant geologist, 1 geologic aid, 1 assistant 
chemist, and 1 classifier, a total of 73. Of this number 1 assistant 
engineer and 2 junior engineers are on furlough, and 1 hydraulic 
engineer and 3 assistant engineers are employed occasionally. 

The following members of the water-resources branch received 
commissions on or prior to June 30, 1917: 

A. H. Davison, Second Lieutenant, Engineer Officers' Reserve Corps. 

H. J. Dean, First Lieutenant, Engineer Officers* Reserve Corps. 

W. E. Dickinson, Second Lieutenant, Engineer Officers' Reserve Corps. 

O. W. Hartwell, First Lieutenant, Engineer Officers' Reserve Corps, 

C. O. Jacob, Captain, Engineer Officers' Reserve Corps. 

O. K. Larrlson, Captain, Artillery, Hawaii National Guard. 

C. H. Pierce, First Lieutenant, Engineer Officers' Reserve Corps. 

In the clerical force there were 4 separations and 8 accessions, and 
at the end of the year the force numbered 29. 

ALLOTMENTS. 

The appropriation for gaging streams was the same as in the pre- 
ceding year ($150,000). The cooperative funds made available by 
State allotments have been increased in some States and decreased 
in others, making necessary corresponding adjustments of the work. 

An appropriation of $150,000 for examination of lands imder the 
stock-raising homestead law enacted December 29, 1916, was included 
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in the sundry civil act approved June 12, 1917, to be immediately 
available. 

The appropriation for gaging streams for the fiscal year was 
allotted as follows: 

AUotmenta of appropriation for gaging streams {investigation of u>ater 
resources), 1916-17. 

Administrative expenses of the Survey $12, 454 

Administrative expenses of the branch 7, 100 

Computations and reports 17,500 

Inspection 1, 000 

Stream gaging: 

New England Stetes $4*500 

New Yorlj 2,500 

Virginia and Maryland 600 

South Atlantic and Gulf States 4, 500 

Texas 4, 000 

Ohio Valley 8.000 

Upper Mississippi Valley States 6, 500 

Ck>lorado, Wyoming, and New Mexico 7,500 

Montana .* 4, 000 

Utah 4, 000 

Nevada 2, 500 

Idaho 4, 000 

Oregon 4, 000 

Washington 4, 000 

California 4, 000 

Arizona 3, 500 

Hawaii 4, 500 

72,600 

Investigation of ground waters, including quality of 

waters 21? 200 

Land classification board 11,000 

Water-power investigations 7,000 

Contingent 146 



$150,000 
Of the total appropriation, 62 per cent was allotted for work in 
public-land States. 

COOPERATION. 

States. — Cooperative funds were allotted by several States as 
follows: 

Atnounts allotted by States for cooperative work with United States Geological 
Survey in investigation of water resources. 

Alabama $175 

Arizona 4, 040 

California : 

State engineer $8,280 

State water commission 6,835 

City of San Francisco ..^ 4, 880 

19. 406 
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Colorado 1080 

Connecticut 770 

Hawaii 16, 000 

niinoiB - 2, 580 

Iowa 500 

Kansas 1,000 

Kentucky 420 

Maine 5, 640 

Maasachusetts 2. 370 

Minnesota 2,470 

Misstssippi 550 

Montana 2, 760 

Nevada 1,080 

New Yorlt: 

State engineer $1, 500 

Conservation conunission 9,835 

11. 335 

North DakoU 300 

Oregon 5,700 

Texas 10, 295 

Utah 5,180 

Vermont 1, 245 

Washington 6, 230 

Wisconsin 5,970 

Wyoming 4. 895 

The work done under cooperative agreements with the States has 
been restricted to studies of stream flow except in California, Con- 
necticut, Arizona, Montana, and Hawaii. 

In California investigations of ground waters were continued in 
San Jacinto, Salinas, and Santa Clara valleys and in San Diego 
County, and measurements of depth to ground- water level were made 
in the southern part of the State. 

The report on ground water in Sacramento Valley, work on which 
has been in progress for several years, was practically completed, 
and the report on the San Jacinto and Temecula basins and a special 
report on floods in southern California in January and February, 
1916 (Water-Supply Paper 426), were submitted for publication. 

In Connecticut the cooperative work consisted chiefly of ground- 
water surveys. 

In Hawaii measurements of streams were supplemented by meas- 
urements of precipitation and studies of the loss of water in irrigation 
canals. 

A compilation of stream-flow records in Massachusetts, which was 
in press at the beginning of the fiscal year, was issued as Water- 
Supply Paper 415, and a similar compilation of stream-flow records 
in Vermont is in press as Water-Supply Paper 424. 

Investigations of ground water in Arizona were continued as in 
previous years in cooperation with the Agricultural Experiment Sta- 
tion, analyses of water being made at the experiment station. 
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An investigation of ground waters in Montana, begun in 1916 in 
cooperation with the State engineer, who collected well records 
throughout the State, and with the State Board of Health and Mon- 
tana State College, at the chemical laboratory of which analyses of 
water were made, was also continued. 

Reclamation Service, — ^The measurement of streams that are to fur- 
nish water to reclamation projects under construction has been con- 
tinued in cooperation with the United States Reclamation Service. 
The field work is done by Survey engineers who are employed in the 
locality, and actual cost is repaid by the Reclamation Service through 
transfer of funds. 

The Survey also continued to assist the Reclamation Service in an 
investigation undertaken to obtain a basis for the equitable distribu- 
tion of the waters of Milk and St. Mary rivers — a work carried on 
under cooperative agreement with the Canadian Depaiianent of the 
Interior. 

O^ce of Indian Affairs. — In accordance with authorizations by the 
Office of Indian Affairs, stream gaging was continued on the follow- 
ing Indian reservations: Colville, Crow, Fort Hall, Klamath, La 
Pointe, Menominee, Pine Ridge, Quinault, Rosebud, Standing Rock, 
Warm Springs, and Western Shoshone. 

National Park Service, — Streams in the Yosemite, Glacier, and 
Yellowstone national parks were measured during the year at stations 
maintained in cooperation with the National Park Service. 

War Department, — Stream measurements made in connection with 
studies of flood control and navigation in the Ohio River basin have 
been continued in cooperation with the Corps of Engineers, United 
States Army. 

Reports on both surface and ground waters available for use at 
cantonments and other sites of military importance were prepared 
and submitted to the War Department. 

Forest Service, — A study of stream flow in the Angeles National 
Forest, in southern California, in cooperation with the Forest Service, 
was continued. 

City of San Francisco, — In connection with the proposed storage 
of the water of Tuolumne River in Hetch Hetchy Valley as a water 
supply for the city of San Francisco, measurement of that stream 
was continued in cooperation with the city government. 

City of San Diego. — An investigation of the ground water in the 
part of San Diego County lying west of the divide was nearly com- 
pleted. ^n this work the San Diego city government cooperated. 

PUBLICATIONS. 

The publications of the year prepared by the water-resources 
branch comprise 25 reports and 5 separate chapters. Titles and brief 
summaries of these publications are given on pages 26-30. At the 
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end of the year 22 other reports were in press and 8 manuscripts were 
awaiting: editorial examination. 

GENERAL SUMMARr. 

In the investigation of surface waters the water-resources branch 
has maintained gaging stations for measuring discharge of streams in 
41 States and in Hawaii and Alaska. The relatively large amount of 
work now in progress is, however, possible only because of extensive 
cooperation with States and other Federal organizations. Twenty- 
four cooperating States (including Hawaii) have contributed more 
than $110,000 for work in these States, and the Indian Office, Engi- 
neer Corps, Reclamation Service, and Forest Service have also coop- 
erated largi^ly in the study of flow of particular streams. The coop- 
erating States include, besides many of the northern and eastern 
States, all the States in the Great Basin and on the Pacific slope and 
nearly all those in the Rocky Mountain and western Gulf groups^ 
where water is necessary for irrigating agricultural lands. 

Ground-water investigations have been made in 14 States and in 
Alaska, and five water-supply papers containing the results of such 
mvestigations have been published during the year. 

Many investigations of ground water or quality of water were 
under way at the end of the year, but lack of funds prevents an en- 
largement of the work commensurate with the importance of the 
subject. 

Many investigations of the present and probable future use of both 
surface and ground waters have been made in connection with the 
classification of the public lands, with special reference to their use 
for fKJwer, under permit, or for agriculture, under the enlarged- 
homestead, desert-land, or Carey acts. The results of such investi- 
gations are generally incorporated in unpublished special reports to 
the Commissioner of the General Land Office and to the Secretary of 
the Interior. 

DIVISION OF SURFACE WATERS. 
OROANIZATIOV. 

The work of the division of surface waters consists primarily of 
the measurement of the flow of rivers. In includes also special in- 
vestigations of conditions affecting stream flow and the utilization of 
streams. In carrying on the work the United States is divided into 
17 districts, including Hawaii. One of these districts (Kansas) 
was established during the year. The following list shows the loca- 
tion of the districts and district offices and gives the names of the 
engineers: 

New England : C. H. Pierce, Customhouse, Boston, Mass. 

New York : C. C. Covert. Federal Building, Albany, N. Y. 

Middle Atlantic: G. C. Stevens, Washington, D. O. 
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South AUantic and eastern Gulf: W. E. HaU, Federal Building, Atlanta, Ga. 

Ohio River : A. H. Horton, Washington, D. C. 

Upper Mississippi River : W. G. Hoyt, Capitol Building, Madison, Wis. ; sob- 
offices. Old Capitol Building, St. Paul, Minn. ; Federal Building, Chicago, lU. 

Kansas : R. C. Rice, Federal Building, Topeka, Kans. 

Upper Missouri : W. A. Lamb, Montana National Bank Building, Helena, Mont 

Rocky Mountain : Robert Follansbee, New Post Office Building. >enver, Cdo. 

Great Basin: C. C. Jacob, Federal Building, Salt Lake City, Utah. 

Idaho : G. C. Baldwin, Idaho Building, Boise, Idaho. 

Washington : G. L. Parker, Federal Building, Tacoma, Wash. 

Oregon : F. F. Henshaw, Couch Building, Portland, Oreg. 

California: H. D. McGlashan, Customhouse, San Francisco, CaL; snboffioe, 
Federal Building, Los Angeles, Cal. 

Arizona : C. B. Ellsworth, Fleming Building, Phoenix, Ariz. 

Texas : G. A. Gray, Old Post Office Building, Austin, Tex. 

Hawaii: G. K. Larrison, Kapiolani Building, Honolulu, HawalL 

OHA&AOTXE AVD XXTKODS OF WOBX. 

Field investigations incident to the work are made from the dis- 
trict offices, where the results are sufficiently analyzed to insure their 
accuracy and completeness. At selected places, known as gaging 
stations, measurements of discharge are made and other data are col- 
lected, from which the daily flow of the streams is computed. At the 
end of the year 1,178 gaging stations were being maintained, includ- 
ing 92 in Hawaii. During the year 259 stations were discontinued 
and 144 stations established. In addition records ready for publica- 
tion were received for about 150 stations from other Government 
bureaus and private persons. During the year 7,769 measurements 
of discharge were m.*de. Many of the stations are maintained in 
cooperation with ether Federal bureaus, State organizations, or 
individuals. 

Gaging Biations and cooperating parties for the year ended June 30, 1911. 
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Ckiffinff stoHoHB and cooperating parties for the year ended June SO, 1911 — 
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Data collected from the district offices are transmitted to the Wash- 
ington office, where they are reviewed in the computing section and 
prepared for publication. This review insures accuracy in the data 
and brings the results from different parts of the country to a uni- 
form standard. Regular field inspections are made, and tiirough an- 
nual conference of the engin^rs the work in the several districts is 
further standardized. 

PVBLZOATIOVS. 

For convenience and uniformity in publication the United States 
has been divided into 12 primary drainage basins, and the results 
of stream measurements are published annually in a series of progress 
reports that correspond to these 12 divisions. Prior to 1914 the 
records for each division were contained in a single water-supply 
paper; since 1914 the reports for the twelfth division have been pub- 
lished as three papers. 

In addition to the progress reports, special reports on various 
hydraulic subjects have been completed for publication during the 
ywtr. 

The following table shows the division into drainage areas and 
gives numbers of water-supply papers containing results of stream 
measurements for 1899-1917: 
18649'— 17 8 
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DIVISION OF OBOXJND WATERS. 
800FE 07 WOBX. 

The work of the division of ground waters comprises investigations 
of the occurrence and quality of waters below the surface of the 
ground and of methods of recovering and utilizing such waters. 
Most of the work has been done in the arid and semiarid States of the 
West, where interest in irrigation with ground water is great and 
where prospects for considerable increase in areas thus irrigated are. 
favorable. 

Nearly 40 investigations of ground water o^ quality of water (in- 
cluding the reports in press) were in progress in the course of the 
year, covering areas in Alaska, Arizona, California, Connecticut, 
Mississippi, Montana, Nebraska, Nevada, New Mexico, South Caro- 
lina, South Dakota, Texas, Utah, Washington, and Wyoming. Of 
these investigations six were conducted in cooperation with the 
geologic branch of this Survey, one was made for the War De- 
partment, one for the Department of Justice, one for the United 
States Indian Office, and 19 were made in cooperation with State 
organizations, including two geological and natural history surveys, 
two departments of engineering, two experiment stations, one agri- 
cultural college, and one board of health. 

During the year the divisicm suffered a severe loss in the death of 
R. B. Dole, whose thorough and extensive work on the quality of the 
natural waters of the United States during his 14 years of service on 
the Geological Survey constitutes an eminent contribution to science 
and a production of great economic value to the entire country. The 
comprehensive paper which he was preparing on the chemical com- 
position of the surface waters of the United States remains unfin- 
ished, but it is to be completed by other workers and eventually to be 
published as a professional paper. A. A. Chambers has been placed 
in charge of the investigations of the quality of water. 

In connection with preparations for war a c(Mnprehensive digest of 
information relating to the water supplies available for use at mili- 
tary camps near the border of the United States, except the Canadian 
border, was prepared in cooperation with the section of Coastal 
Plain investigations of the geologic branch and was submitted to the 
War Department. 

A bibliography of the publications of the United States Geological 
Survey relating to ground water, with brief abstracts, detailed index, 
and map, was prepared by O. E. Meinzer and is to be published as a 
water-supply paper. Work was also begun by Mr. Meinzer on a com- 
prehensive treatise on ground water and on an elaborate report on the 
geology and water resources of the desert valleys of the western 
United States. 
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A paper entitled "The divining rod, a history of water witching, 
with a bibliography," by A. J. Ellis, was published as Water-Supply 
Paper 116. The chapter on the production of mineral waters for the 
annual volume, Mineral Resources of the United States, also was 
prepared by Mr. Ellis. 

The analytical work in connection with studies of oceanography, 
begun in a previous year, was continued by A. A« Chambers. A 
brief report was prepared by Mr. Chambers on the mineral waters 
of the United States as compared with those formerly imported trcm 
Europe. A paper on the classification of springs was prepared by 
Kirk Bryan and will he published as part of the " Contributions to 
hydrology." 

As in previous years th6 maps and manuscripts for geologic folios 
were reviewed so far as they relate to ground water. 

Meetings of the Ground-Water Club for professional study and 
discussion were held biweekly during the winter and spring. 

WO&X BT STATES. 

Alaska. — The report on the mineral springs of Alaska, by G. A 
Waring, with a chapter on the quality of the water by R. B. Dole 
and A. A. Chambers, was submitted for publication as Water-Sup- 
ply Paper 418. Analyses of Alaska surface waters have also been 
made by Mr. Chambers, and a report on these is in preparation. 

Arizona. — The report on "The Navajo country, a geographic 
and hydrographic reconnaissance of parts of Arizona, New Mexico, 
and Utah," by H. E. Gregory, was published as Water-Supply Paper 
380. A brief report on ground water in an area west of Little Colo- 
rado River is being prepared by Prof. Gregory. Both reports are 
based on investigations made in previous years through financial co- 
operation by the Office of Indian Affairs. 

A report by A. T. Schwennesen on the artesian and other ground 
waters in San Simon Valley, with special reference to their use for 
irrigation, was published as Water-Supply Paper 425-A. A com- 
prehensive report on ground water in San Bernardino and San 
Simon valleys and in Gila Valley above San Carlos is being pre- 
pared. Through cooperation with the Arizona Agricultural Experi- 
ment Station the water analyses in connection with these investiga- 
tions were made by A. E. Vinson, of the experiment station staff. 

Near the end of the fiscal year plans were made for a comprehen- 
sive survey of desert watering places and conditions affecting the 
occurrence of ground water in that part of Arizona lying west of 
Tucson and south of Phoenix and Parker. Kirk Bryan and C. P. 
Ross were assigned to this project 



Digitized by 



Google 



WATER-RES0UBCB8 BBANOH. 138 

Calif omia. — ^The report on ground water in the San Jacinto and 
Temecula basins, Cal., was completed by G. A. Waring and is to be 
published as a water-supply paper. 

A detailed report on the ground water in the part of San Diego 
County Isring west of the divide, by A. J. Ellis and C. H. Lee, was 
nearly completed. The analytical work for this investigation was 
(lone by S. C. Dinsmore. Financial cooperation was furnished by the 
city of San Diego. 

Some work was done on the final report on Sacramento Valley by 
Kirk Bryan, but the completion of this paper was delayed throu^ 
the author's duties in connection with Yale University. 

A report on ground water in the Morgan Hill area of Santa Clara 
Valley, by W. O. Clark, was completed and published as Water- 
Supply Paper 400-E. The final report on the entire Santa Clara 
Valley was nearly completed by the end of the fiscal year. 

Brief investigations of ground water in Mohave Valley and in 
Ivanpah, Mesquite, and Pahrump valleys were made by G. A. War- 
ing, who practically completed his reports on all these valleys. The 
analytical work in connection with these investigations was done by 
S. C. Dinsmore. 

An Investigation of Salinas Valley was begun by W. O. Clark, aAd 
at the end of the fiscal year most of the field work in this area was 
completed. 

Near the end of the year plans were made for a detailed survey of 
desert watering places and ground-water resources of parts of south- 
eastern California, including Imperial Valley, Colorado Desert, 
Mohave Desert, and Death Valley. Field work in this region was 
assigned to D. G. Thompson and J. S. Brown. 

Since 1900 measurements of depth to water level in a series of wells 
in southern California have been made at intervals, for the purpose 
of obtaining a record through many years of the relation between the 
contributions to the underground reservoirs in the rainy seasons 
and the withdrawals from them in the dry seasons, when ground 
water is pumped for irrigation and is withdrawn in large quantities 
by evaporation and transpiration. As in the preceding year, these 
measurements were made by F. C. Ebert. 

All the ground-water work in California is done in financial co- 
operation with the State department of engineering. 

Connecticut, — Observations in connection with an investigation of 
the relations between precipitation, ground- water storage, evapora- 
tion, run-off, and quality of water in the Pomperaug Valley, begun 
in July, 1913, by A. J. Ellis, were continued during the year, and 
some work was done in compiling the results. 
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Reports, which will be published as water-supply papers, wei« 
also practically completed for the Meriden area, the Southington- 
Granby area, the Glastonbury area, the Norwalk area, and the Saf- 
field area. The Meriden report is by G. A. Waring; the others by 
H. S. Palmer. A total of 127 samples of water from the Meriden 
and Southington-Granby areas were analyzed by Messrs. Dinsmore 
and Chambers. 

All the work in Connecticut was done in cooperation with the 
State Geological and Natural History Survey and was supervised 
by H. E. Gregory. 

Mississippi. — ^The investigation of ground water in Mississippi, 
which was begun in a previous year, was continued in cooperation 
with the section of Coastal Plain investigations of the geologic 
branch. (See p. 64.) 

A chapter on the water in the Eocene formations was prepared by 
Mr. Waring, and considerable work was done on a study of the 
quality of water in the State by Mr. Chambers. 

Montana. — The investigation of ground water in Montana, begun 
in August, 1915, was continued by A. J. Ellis, who nearly completed 
a report on the entire area south of Yellowstone River. This investi- 
gation is carried on in cooperation with State organizations. The 
chemical analyses are made at the laboratory of the State board of 
health and the Montana State .College, under the supervision of 
W. M. Cobleigh, director of the laboratory, and records of wells 
are collected throughout the State by A. W. Mahcm, State engineer, 
in cooperation with W. A. Lamb, district engineer of the United 
States Geological Survey. 

A report by O. E. Meinzer on artesian water in Little Bitterroot 
Valley, with special reference to its use for irrigation, was publi^ed 
as Water-Supply Paper 400-B. The report contains 10 analyses, 
made in the laboratory of the State board of health and Montana 
State College, of water from this valley. 

Nebraska. — A report on the ground-water supplies available for 
irrigation in Lodgepole Valley, Nebr., was prepared by O. E. Mein- 
zer and submitted for publication as Water-Supply Paper 425-B. 
This paper includes also a section on the cost of pumping for irri- 
gation in western Nebraska, by H. C. Diesem, of the Office of Public 
Roads and Rural Engineering, Department of Agriculture. 

Nevada. — ^The final report on ground water in Big Smoky, Clay- 
ton, and Alkali Spring valleys, by O. E. Meiiizer, was published as 
Water-Supply Paper 423. The water-level measurements begun in 
1913 were continued during the year by F. J. Jones. 

The investigation of ground water on the Truckee-Carson irriga- 
tion project, to determine the cause of the rise of the water levels in 
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Big Soda and LiMle Soda lakes, by C. H. Lee and W. O. Qaric, wu 
(xmipleted, and a report thereon was submitted to the Department of 
Justice. 

An investigation of the ground-water resources of Reese River 
vtUey and an adjacent part of Humboldt River valley was made by 
6. A. Waring, who prepared a report on the area to be published 
as a part of Water-Supply Paper 425. The area examined by Mr. 
Waring in Ivanpah, Mesquite, and Pahrump vallejrs also lies in part 
in the State of Nevada. Water analyses for both areas were made 
for the (Geological Survey by S. C. Dinsmore at Reno, Nev. 

Nev) Mexico. — ^A report on ground water in the Animas, Playas, 
Hachita, and San Luis basins, in Grant Comity, N. Mez., completed 
by A. T. Schwennesen in the preceding fiscal year, is to be issued as 
Water-Supply Paper 422. Analyses of water samples and of the 
water-soluble contents of soil samples from these, basins were made 
by R. F. Hare through cooperation with the New Mexico Agricul- 
tural Experiment Station. 

The Navajo country, which was investigated by H. E. Gregory, 
and San Simon Valley, which was investigated by A. T. Schwen- 
nesen, lie partly in New Mexico but more largely in Arizona. Re- 
ports on both areas were published during the fiscal year. ' 

An investigation to determine the changes produced in the artesian 
basin in Pecos Valley through developments since 190i5, when a 
preliminary report on the geology and underground waters of the 
Roswell artesian area by C. A. Fisher (Water-Supply Paper W8) 
was published, and to devise means for ascertaining and preventing 
the underground losses of artesian water was made by O. E. Meinzer^ 
who spent about ten days in the field and submitted a manuscript 
report to the land-classification board. 

South CaroUna. — Near the end of the fiscal year a survey of the 
ground-water resources of the Coastal Plain province of South Caro- 
lina (see p. 74) was begun in cooperation with the section of Coastal 
Plain investigations of the geologic branch. Water samples col- 
lected in connection with this investigation are being sent to the nejvr 
water laboratory of the Greological Survey to be analyzed under the 
direction of Mr. CSiambers. 

South Dakota. — A report on artesian water in the vicinity of the 
Black Hills, S. Dak., prepared in the preceding fiscal year by N. H. 
Darton, is still awaiting publication. This report is a revision of 
earlier reports on the area by Mr. Darton and includes much new 
material. 

Texas. — ^The work in Texas was done in cooperation with the sec- 
tion of Coastal Plain investigations of the geologic branch. Work 
was continued in the part of the Texas Coastal Plain not covered 
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by Water-Supply Paper 836 (Geology and underground waters d 
the southeastern part of the Texas Coastal Plain, by AWtimW 
Deussen), and a comprehensiye paper on this area is being prq)tni 

Utah, — A rapid examination of parts of western Utah was madebr 
G. A. Waring for the purpose of obtaining information for the diaB- 
fication of lands under the enlarged-homestead act. A manuscript 
report was submitted by Mr. Waring to the land-classification botii 

WashSngton. — Ground-water conditions in Quincy Valley, Wisiu 
including the Moses Lake region, were investigated in the fall of 191S 
by A. T. Schwennesen, who prepared a report on the area whidi will 
be published as Water-Supply Paper 425-E. This investigation b 
important because of the need for water to irrigate orchard lan^ 
Twenty samples of water from the area were analyzed by S. C. Diia- 
more. 

Wyoming. — A report on ground water for irrigation in JjodgepA 
Valley, which lies partly in Wyoming and partly in Nebraska, wis 
prepared by O. E. Meinzer and is now in press as Water-Sopplj 
Paper 425-B. 

DIVISION OF WATER UTHJZATION. 

The organization of the division of water utilization was continued 
during the year essentially as described in previous annual reports, ex- 
cept tliat the force was increased by the transfer from the Salt Lake 
office of W. E. Dickinson. E. C. La Rue, to whom Mr. Dickinson wis 
assigned as an assistant, and E. C. Murphy, hydraulic engineer, have 
done the greater part of the field work involved in the AY^niinati«" 
of water-power withdrawals, rights of way, and Carey Act segrega- 
tions. Mr. La Bue completed his report on enlarged-homestead peti- 
tions near Utah Lake and in the last part of August established head- 
quarters at Portland, Oreg., from which he engaged in office and 
field examination of lands that will revert to the United States froo 
the grant to the California-Oregon Railroad Co. In connection with 
this work, Mr. La Bue has submitted a report on the Rogue River 
basin and begun the preparation of reports on the basins of Wil- 
lamette and Big Sandy rivers and coast streams. These reports are 
being prepared for the purpose of determining the value of streans 
on the raUroad-grant lands for the development of power. 

Mr. Murphy completed his report on water-power sites in New 
Mexico and then began an investigation of enlarged-homestead peti- 
tions in Montana. During the year he examined lands in the basins 
of Teton, Marias, Missouri, Sun, Dearborn, and Boulder rivers, and 
Whitetail and Clancy creeks, along Musselshell River, in the Mussel- 
shell irrigation district, in the basin of American Fork, on the 
Winnett irrigation project, and on the Flat Willow project. 
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Reports containing the results of work of the division of water 
utilization published during the year include Water-Supply Papers 
395, 396, 417, 419, 420, and 421. Titles and brief summaries of these 
publications are given on pages 28 and 30. 

DIVISION OF ENLARGED AND STOCK-RAISING HOMESTEADS. 

The funds for the administration of the stock-raising homestead 
law became available June 12 on the approval of the sundry civil 
appropriation act, which also provided specifically for the cost of 
classifying enlarged-homestead lands, an expense that had previously 
r>een borne by the general appropriation for investigations of water 
resources. E. C. Murphy, hydraulic engineer, who had been examin- 
ing enlarged-homestead lands in Montana, was immediately assigned 
to field work in Montana under the new law and was still engaged 
in that work at the end of the fiscal year. 

In anticipation of the urgent necessity for a large number of men 
for field service in classifying lands under the new law, the Civil 
Service Commission had given a special examination and established 
H small list of eligiWes. Work on the organization of field parties 
was in progress June 30, but no field work had been done. 

LAHD-CLASSIFIGATION BOABD. 

ORGANIZATION AND PERSONNEL. 

The land-classification board consists of a division of mineral 
classification, the work of which pertains to lands valuable for coal, 
oil, phosphate, and various other minerals, and a division of hydro- 
graphic classification, the work of which pertains to irrigation, dry 
farming, stock raising, and water power. Technical men from other 
branches of the Survey act in consultation on matters involving 
important classification. The organization and personnel for the 
year were as follows: * 

Chief of branch : W. C. MendenhaU, geologist 

Secretary of the board : Elsie Patterson. 

Division of mineral classification: A. R. Schultz, geologist; B. R. Lloyd and 
K. H. Finch, associate geologists; W. B. Emery, R. W. Howell, and H. S. 
Palmer, assistant geologists; Howard Clark, Junior topographer. 

Division of hydrographic classification : Herman Stabler, hydraulic engineer ; 
W. B. Heroy, geologist ; R. W. Davenport and R. M. Davis, assistant engineers ; 
W. N. White, assistant classifier; J. F. Dee<ls, J. G. Mathers, and M. A. San- 
chez, Junior engineers ; C. E. Nordeen, Junior topographer. 

The permanent force of the board at the end of the year included 
it geologists, 8 engineers, 4 draftsmen, and 24 employees in other 
grades, a total of 42 persons. There were 15 additions to and 10 
separations from the force during the year. 
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FUNDS. 

The allotments from the different appropriations amounted for 
the year 1917 to $57,120 and were distributed among the general 
appropriations as follows: 

Geologic surveys |29, 720 

Topographic and forest surveys 11, 500 

Gaging streams 11, 000 

Salaries of scientific assistants and skUled labor 4,900 



S7,120 
SUMMARY OF WORK OF CLASSIFICATIOK. 

During the year 1,821,989 acres of lands were classified as to thrar 
coal character. Of this amount 951,540 acres were classified as non- 
coal land and 370,449 as coal land. C!oal-land withdrawals during 
the year amounted to 553,233 acres, and coal-land restorations to 
1,635,446 acres. The area withdrawn for classification as to coal at 
the close of the year was 44,853,741 acres. 

New withdrawals of probable oil lands amounting to 903,791 
acres were made during the year, and areas aggregating 176,311 
acres were restored because examination determined that the lands 
were not favorable for the accumulation of oil. The result of the 
year's work, therefore, has been an increase of the area of oil re- 
serves from 5,621,160 to 6,348,640 acres. Indian lands to the amount 
of 42,097 acres were classified as oil lands. 

The classification of 2,530,309 acres of land as mineral land be- 
cause they contain shales from which, it is believed, great quantities 
of petroleum and by-products may be distilled brings the total area 
of lands so classified up to 3,992,036 acres. Naval reserves of such 
oil-shale land aggregating 132,024 acres were established during the 
year. 

Phosphate reserves were decreased by 80 acres during tiie year, the 
area withdrawn on June 30, 1917, being 2,506,398 acres. 

During the year the Secretary, on the recommendation of the Greo- 
logical Survey, designated 13,133,851 acres of land as nonirrigable 
under the enlarged-homestead acts. The designations of 112,807 
acres, which were found to have been erroneously designated, were 
canceled, the result being a net increase in this classification of lands 
of a little more than 13,000,000 acres during the year. At the end 
of the year 275,633,861 acres were classified as being not susceptible 
of irrigation. The number of petitions for such designation available 
for action during the year was 16,077, of which 8,868 were wsbed 
upon ; 7,209 were awaiting action at the end of the year. 

Withdrawals of lands believed to be available for power sites ag- 
gregated 156,353 acres, and restorations of lands previously with- 
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drawn but found to be without value for power amounted to 79,908 
acres. The increase of outstanding withdrawals from 2,352,662 to 
2,429,097 acres was the net result of these actions. In pursuance of 
the enabling act 764,438 acres in Arizona and 201,000 acres in New 
Mexico were designated as valuable for water power, and 31,765 
acres of Oregon & California Railroad grant lands in Oregon were 
classified as power-site lands. 

I>uring the year areas amounting to 11,984 acres were withdrawn 
as public water reserves and 3,498 acres were eliminated from such 
reserves. The net increase in lands withdrawn as public watering 
places was from 198,272 to 201,708 acres. 

OORRESFONDEKGE. 

I>uring the year 25,721 letters were referred to the land-classifica- 
tion board. In addition, some 4,900 copies of correspondence from 
various bureaus were sent to the board for its information and files. 
This material is made up largely of copies of General Land Office 
letters to registers and receivers of local land offices, of reports made 
by agents of the General Land Office, and of copies of departmental 
decisions. In the same period 15,362 letters, reports, acknowledg- 
ments, and notifications wera prepared in the board. For the work- 
ing days of the year these figures show a daily average of about 85 
for the incoming and 51 for tiie outgoing mail. 

FUBLIGATI0N8. 

Bulletin 623, entitled "Petroleum withdrawals and restorations 
affecting the public domain,'' was made available to the public in 
June, 1916. The demand for this report was so large that the entire 
edition was exhausted in less than four months, and a reprint was 
ordered in October, 1916. At the same time an appendix to the first 
edition of this bulletin was printed, covering all the oil withdrawals 
and restorations made from January 15 to September 30, 1916. A 
copy of this appendix was mailed to each person who had received a 
copy of Bulletin 623. The reprint of this bulletin, which includes 
the appendix, gives true copies of all petroleum withdrawals and res- 
torations, contains chapters on the purpose and history of with- 
drawals, oil-land law, and orders and correspondence, and is illus- 
trated by nine State maps showing all lands included in withdrawals 
on September 30, 1916. Additional withdrawals and restorations 
have been made in some of the States since that date, and lists have 
been published in Press Bulletin 321 and in a multigraphed circular. 
It is planned to make future similar actions available to the public 
in the same manner and by the issue of revised reprints or appendixes 
to Bulletin 623. 
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COOPERATION WITH THE GENERAL LAND OFFICE. 

The cooperation between the General Land Office and the Greological 
Survey, by which the Survey's information on the mineral and power 
value of lands sought under the public-land laws is made available 
to the department through the Land Office, was continued along the 
same lines as in 1915-16. The Survey received during the year 3,067 
requests from the General Land Office for information as to the 
mineral character or the relation to water supply of public lands 
sought, and it furnished such information in 3,651 cases. It also 
received for consideration 1,372 reports of field examinations by the 
General Land Office and acted on 1,314 reports of this character. 

At the beginning of the year more than 2,000 cases involving the 
mineral character of lands were pending, and at the end of the year 
the number was about 500 less. The cases acted upon involving both 
mineral character and water resources also outnufaiber the cases re- 
ceived, and the pending cases of this class at the end of the year were 
about 700 less in number than at the beginning. . The total number of 
cases covered by the cooperative agreement with the General Land 
Office pending at the end of the year is 1,585, approximately 500 less 
than at the beginning of the year. Of the pending cases, 486 are 
concerned only with the mineral character of the land, 24 only with 
the water resources, and 1,075 with both mineral character and water 
resources. 

During the year numerous applications for classification of lands 
included in withdrawals were received. A number of requests were 
sent to the Survey for the reclassification of lands as to mineral or 
power-site possibilities, and a large number of applications of other 
types were referred for consideration and report. These are con- 
sidered in more detail in the sections on hydrographic and mineral 
classifications. 

The following table shows the year's record in the several classes 
of cooperative cases, including those discussed above and including 
also requests for the designation of lands under the enlarged-home- 
stead and stock-raising homestead acts and other misceUaneous cases: 
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Class. 


Pend- 
ing 
Julyl, 
1916. 


Re- 
ceived. 


Dis- 
posed 
of. 


Pend- 
ing 
June 30, 
1917. 


Gain 

or 

loss. 


iiLPral chafacter only: 

<S«iieral 1 and oMce requests for fnfonnation 


90 
199 

18 


425 

949 
78 


455 
722 

56 


00 
426 
38 


-•- 80 


13 eneral Land Oflice field-service reports 


- 227 


A pplicatloos for classification as to mineral 


- 20 










307 1 1,450 


1,233 


524 


- 217 


rater resources only: 

Oflneral Land Office requests for informatim 


30 
90 

1 

12 
98 

1 

51 

7,038 

1 


22 
24 

24 

78 

321 

4 

87 

9,039 

3,036 


46 

26 

19 

72 

347 

5 

72 

8,868 

34 


6 

18 

6 

18 

72 



66 

7,209 

3,002 


+ 94 


General I and Office fle!d-servioe reports 


+ 2 


Cases fn national forests 


- i 


Applications for reclassification as to water resources 

Applications for rights of way 


- 6 
+ 26 


Luis under Carey Act 


+ 1 


I>e6eart-land prools under irrigation projecti 


- 15 


Petitions under enlarged-homestead act'^ 


- 171 


AppllcatioDS under stock-raising hom^vstead act 


-3,002 








7,251 


12,635 


9,489 


10,397 


-3,146 


€inenU character and water resources: 

Oeneral Land Office requests for information 


1,465 
194 

67 
20 


2,513 
292 

107 
33 


2,997 
413 

153 
45 


961 
73 

21 

8 


+ 484 


Oeneral Land Office field service reports 


+ 121 


Oeneral Land Office requests for information as to water 
resources, acoompaniei by field-service reports as to 
mineral diaracter 


+ 46 


Indian Office requests for information 


+ 12 








1,746 


2,945 


3,608 1 1,083 


+ 663 


Grand total 


9,304 


17,030 1 14.330 1 12.004 


-2,700 






' 


' 





MINERAL CLASSIFICATION. 



GOAL. 



Regulations, — The only change that has been made in the regula- 
tions governing the classification and valuation of coal lands since 
their adoption in 1913 occurs in the last part of paragraph 2, which 
was revoked by a decision of Secretary Lane on February 16, 1915 
(43 L. D., 520), the department holding that legally classification of 
coal land must be made by quarter quarter sections and surveyed lots 
and not by minor subdivisions of 2^ or 10 acres. Administration under 
these regulations has proved the soundness of the principles under- 
lying them, and they furnish what is believed to be a just and reason- 
able standard for the disposition of public land underlain by coal of 
any quality or thickness. 

Withdrawals and restorations, — ^The total area of coal-land with- 
drawals made during the year was 553,233 acres, approximately 
84,000 acres less than last year. These withdrawals for the most part 
affect lands in Arizona not previously known to contain coal and 
land in Montana within the former Fort Peck Indian Reservation, 
which had been previously classified as coal land at the minimum 
price but which were withdrawn pending legislation and later in 
the year restored to entry at the former coal values. In New Mexico 
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certain coal lands within the Navajo Indian Beservation that have 
been reconveyed by the Atchison, Topeka & Santa Fe Railway Go. to 
the United States Government were withdrawn pending examination 
and appraisal. Coal lands not hitherto known have been discovered 
in Arizona, New Mexico, Montana, and Washington and have bem 
withdrawn by Executive order pending detailed examination. Like 
other recent years, the year has shown a substantial decrease in the 
area of land included in outstanding withdrawals of coal lands, be- 
cause, although over 600,000 acres of land has been withdrawn during 
the year, a much larger area, more than 1,635,000 acres, has been 
restored as rapidly as field work and classificaticms have been c(Mn- 
pleted, and the restorations thus effected during the year exceed the 
withdrawals by more than 1,000,000 acres. 

Coal withdratcals and restorations, fiscal year 1916-17, in acres. 



State. 



Outstand- 
ing July 1, 
1910. 



NewwlUi- 
drawals, 
1916-17. 



R«8tora- 
tioiu, 
191(^17. 



With- 
dravali 



ingJime 

30, mr. 



Arifona 

California 

Colorado 

Idaho 

Montana 

Nevada 

New Mexico.. 
North Dakota. 

Oregon. 

Utah 

Washington... 
Wyoming 



118,718 

17^043 

4,822,749 

838,452 

11,131,717 

83,833 

6,709,780 

14,867,342 

4,361 

6,426,730 

847^266 

2,777,894 



67,197 



48,970 



464,780 
'20*616 



119,832 
*683;928' 



126,482 
200,887 



640 



100,474 

20,702 

839,671 



141,9tf 

17,60 

4,08,417 

ssim 

^80 
6,6Q8,8M 
14,656,415 
4,161 
5,326,261 
8t7,lfl 
2,437,7» 



46,036^964 



653,233 



1,636^446 



44,863,7a 



Classification, — ^Examinations made for coal-land classification 
have resulted in eliminating from withdrawal large areas of noncoal 
land in Montana, Wyoming, North Dakota, New Mexico, and Colo- 
rado and smaller areas in other States, thus continuing the policy of 
examining and eliminating from withdrawal as rapidly as possible 
areas of doubtful coal value. In Arizona certain lands within Indian 
reservations included in former coal withdrawals were restored in 
order to clear the records. 

During the fiscal year .nore than 370,000 acres have been classified 
as coal land and more than 951,000 acres as noncoal land, a total 
classification of 1,321,989 acres. This is considerably less than the 
results of either of the preceding two years and far below those at- 
tained annuaUy prior to that time. The decrease in classified areas 
within the last three years is due partly ^o the elimination of the 
larger noncoal areas from rrithdrawal and the consequent restriction 
of field examinations to a detailed study of known coal fields and 
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partly to a decrease in allotments for coal-land examination on ac- 
count of increased demands for the examination of other mineral 
deposits. 

In the first of the following tables the classifications made during 
the year are smnmarized by States. In the same table the classifica- 
tions are divided into two groups — reclassifications, which constitute 
a revision of previous classifications, and new classifications, which 
comprise the classification of withdrawn areas or areas not previously 
considered. The sum of these two groups is the total classification. 
The net increase or decrease in total areas classified in any State, as 
shown in the last two columns, is obtained directly from the other 
coliunns of the table. 

Lamds cHasMiflcd as coal and nancoal land, fiscal year 1916-17, in acres. 







lUclassifl- 
oation. 


Newclassifl. 
cation. 


Net increase or 

decrease in areas 

dasdfled. 


Stet*. 


CoftL 


Non- 
ooal. 


TotaL 


Pr*. 
▼loos 
oon- 
ooal, 
now 
ooal. 


▼iotu 

now 
non- 
ooal. 


CoaL 


Non- 
ooal. 


CoaL 


Nod- 
ooaL 


rolondo 


n,5Ql 
73,904 
14,109 
201,427 


105,110 
231,742 
181,561 
70 
40 
72,758 
20,228 
340,031 


178,611 
80^736 
10^670 

81,606 
20,548 
340,101 


&7.8M 


71,601 
21,055 
12,147 
200;887 


47,511 
218,936 
114,335 


+ 13,902 
+ 61,187 
— 63,117 


+105,110 

+178,803 

^170 M» 


Uy^Htiq^ 


52,939 

1,962 

640 


12,807 

67,226 

70 

40 

80 


N«ir Mttzloo 


North PAkotA 


+201 367 — A70 


Onno. ........r.,.^.i. 


40 
+ 8,008 
+ '820 
- 360 


+ 40 


T7ta!h -.-. 


8,988 
820 
160 


8,838 
320 
160 


72,728 
20,228 
330,611 


+ 72,758 
+ 20,228 
+340,031 


W|Hihinir1»n . . 


WTmnlnff r ...... . 




520 






370,440 


961,540 


1,321,989 


55,441 


138,202 


316,008 


813,248 


+232,157 


+806,000 



Classifications of coal and nonooal land, June SO, 1917, in acres. 



State. 


Classiflcation outstand- 
ing July 1, 1916. 


Net result of classifl- 
cation, 1016-17. 


1017. 




CoaL 


Nonooal. 


CoaL 




CoaL 


Noncoal. 


TotaL 


Arfmna.. .. 




a, 

14' 








42,402 

70,038 

228,502 

9,366,748 

7,936,926 

21,759,039 

2,428 

3,733,702 

3,180,866 

1,062,096 

6,956.108 

3,307,091 

1,682,636 

15,281,320 


42,492 
180,753 


Arkamnfl 


60,715 

^720 

8,348,564 

2^113 

^*5'S 
7281214 

^174,635 

17 164 

280,123 

1,066,663 
148,940 

7,623,325 






60,716 

8,720 

3,362,466 

2',113 

5,621,322 

6;880 

676,097 

2,375,992 

17,124 

250,123 

1,076,671 

148,620 

7,622,966 


nKnfp»<* 






237,222 


Cnlondo 


+ 13,902 


+105,110 


12,718,214 
7,939.038 


l<Plh4^ 


M flntana , 


+ 61, 187 


+178,808 


27,380,361 
8,308 


Nevada 


New Mexico 

North Dakota 

Oreaoo. . t ...... .... 


- 53; 117 

+201,367 

40 


+179,599 
- 470 
+ 40 


4,408.799 
5,556,847 
1, 079, 219 


Sooih Dakota 


7.206,231 


ntgh 


+ 8.908 

- a320 

- 360 


+ 72.758 
+ 20,228 
+340,031 


4,382,662 


WaalifnctaQ 

WjOBBdllC 


1,731,156 
22,904,285 






20^995,191 


78,602^780 


231,517 


+896,000 


21,226,708 


74,498,879 


05,725,587 



• 640 acrei not priced, rewitbdiawn; 320 acres coal priced; net, —320 acres. 
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Area and valuation of coal lands June 30, 1917. 





Appraised 

coal land 

Julv 1, 

1916. 


Coal land appraised 
1916-17: 


Net re- 
sult of 
apprais- 
als, 
1916-17. 


Total ap- 
piaised 
coal land 
outstand- 
ing June 
30, 1917. 


Tot^ val- 
uation of 
apr raised 
coal land 
' outstand- 
ing iuna 
30, 1917. 




state. 


Total 

coal 
land ap- 
praised. 


Coal land 
reolasslfled 
asnoncoal 
land and 
rewith- 
drawn. 


Avcngi 

vahiB 
pcracw. 


Arkansas 


Acre$. 

60,715 

7,720 

2,863,585 

2li3 

5,445,592 

5;880 

710,262 

2,174,635 

6,915 

250,123 

1,048,542 

740 

7,448,456 


ilcrr». 


Acres. 


Acres. 


Acres. 

60,715 

7,720 

2,877,487 

2,113 

6,506,779 

5,880 

657,145 

2,375,992 

6,875 

290,123 

1,057,450 

1,060 

7,448.096 


f 1, 473, 762 

585.086 

195,091,022 

51.824 

129,606,998 

117,600 

15,682,664 

37,623,645 

121,651 

2,758,587 

44,325,419 

22,400 

385,436,687 


tM.V 


California 









75.70 


Colorado 


71,501 


57,599 


+ 13,902 


67. 8D 


Idaho 


24. a 


Mon tan a 


73,994 


12,807 


+ 61,187 


2S.6D 


Nevada 


20lO0 


New Mexico 


14,109 
201,427 


67,226 
70 
40 


- 53,117 

+201,357 

40 


ZS.W 


North Dakota 


15.90 


Oregon 


17.70 


South Dakota 




11.00 


Utah 


8,938 
320 
160 


30 


+ 8,906 
+ 320 
- 360 


U.» 


Washington 


21.10 


Wyoming , 


520 


51.70 








20,025,278 


370,449 


138,292 


232,157 


20,257,435 


812,989,345 


381 fiO 



Applications for classification as to coal, — During the present year 
the Survey received 44 applications for classification; 37 of these 
were requests for classification as coal land and 7 as noncoal land. 
There were also pending at the beginning of the year 12 applications 
for coal classification and 3 for noncoal. Of the total 59 received 
and pending cases, 15 were approved — 12 as coal and 3 as noncoal — 
and 13 disapproved — 9 as coal and 4 as noncoal. At the end of the 
year there were pending 31 requests for classification, of which 28 
were for coal and 3 for noncoal. 

OIL. 

Withdrawals and restorations, — The examination and withdrawal 
of the public lands with reference to their prospective value for 
deposits of petroleum and natural gas was continued during the year 
in California, Wyoming, and Montana. The examinations were 
made for the purpose of reducing the outstanding oil withdrawals 
in so far as the data indicated that the withdrawn lands were not 
valuable for oil and of adding new areas to the oil reserves wherever 
the data indicated the presence of oil. These examinations resulted 
in eliminating from withdrawal 176,311 acres of nonoil land and 
added to the withdrawals 903,791 acres of prospective oil land, a net 
increase of 727,480 acres for the year. 

In California more than 104,000 acres in the Salinas Valley, prin- 
cipally in Monterey County but in part in San Luis Obispo Coimty, 
was restored to entry, field examination by the Survey having shown 
these lands to be barren of oil. Field work in the Salinas Valley 
also resulted in the restoration of a little more than 12,000 acres of 
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land in Monterey County withdrawn a year ago because it was be- 
lieved to be favorable for oil accumulation but later found to be 
almost entirely private land. A restoraticm of 4,695 acres in Orange 
and Lios Angeles counties was made as a result of the decision ren* 
dered by the Supreme Court in the Burke case (224 U. S., 669). 

In Wyoming an area of a little less than 38,000 acres in the Big 
Horn Basin was restored to entry during the year, and about 904,000 
acres in Wyoming were included in withdrawals. Approximately 
10,000 acres of land in the Big Horn Basin has been withdrawn on 
the basis of detailed field examination and office work. Approxi- 
mately 27,000 acres were withdrawn in the Hanna Basin, in southern 
Wyoming, and the remainder of the withdrawn area of about 188,000 
acres lies in the Big Muddy and Lost Soldier fields and in the vicinity 
of Powder River station. 

The discovery of oil in the fall of 1915 near the Wyoming-Montana 
line made it advisable to withdraw certain favorable areas in the 
northern part of the Big Horn Basin previously known to the Survey 
but not included in an oil withdrawal. Part of the area so with- 
drawn was examined, and the examination resulted in restoring more 
than 37,600 acres of withdrawn land in this part of the State. 

The keen interest manifested in the possible occurrence of oil in 
Montana about a year ago, after the discovery of oil in Elk Basin, 
near the Montana- Wyoming State line, caused the Survey to recom- 
mend the withdrawal of all areas of favorable structure known in 
this part of the State, in continuance of the departmental policy of 
holding prospective oil lands until appropriate legislation for their 
disposition can be enacted. Some of the withdrawn land in this part 
of Montana was examined by the Survey and found to be barren of 
oil, and more than 29,900 acres in southern Montana was restored to 
entry. Other areas in the State, the largest of which was that of the 
Malta or Bowdoin dome, in the upper Milk Eiver valley, were 
withdrawn. 

OU u>iihdraw(U9 and restorations, fiscal year 1916-17, in acres. 



with- 
drawals 
outstand- 
ing July 1, 
1916. 



New 
with- 
drawals, 
1916-17. 



R6stora> 
tlons, 
1916-17. 



WIOi- 
drawals 
outstand- 
ing June 
30, 1917. 



ArlsoDft 

Califomis.... 

Cobvado 

hocMum 

Mootaoft 

North DakoU 

Utah 

" yOBUDS • • . • ■ 



Acret, 

330,400 

1,365,947 

87,474 

467,030 

641,623 

84,874 

1,952,336 

791,467 



Aerei. 



Acrti. 



106, ns 



734,433 



28,949 



169,359 



37,644 



5,621,160 



003,791 



176,311 



Aera. 
330,400 

1,357,329 
87,474 
467,030 

1,846,105 

1,963^336 
933,183 



6,348,640 



18549'— 17- 



-10 
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OU-shale withdrawals. — Of special interest daring the year was the 
creation of two naval oil-shale reserves, one of 45,440 acres in CSolo- 
rado and one of 86,584 acres in Utah. Liands included within these 
reserves are not subject to agricultural or mineral entry and in that 
respect differ from tiie classified oil-shale land. 

Classification. — ^Most of the lands examined and included in oil 
withdrawals have not definitely been classified as oil lands, and no 
classification of oil lands outside of Indian reservaticms was made 
during the fiscal year. The lands on which oil is known or believed 
to be present in commercial quantities have been included in oil with- 
drawals pending further detailed examinations, in order to determine 
the mineral character of these lands and to hold the lands until legis- 
lation providing for their dispositi<m is enacted. I/ands included in 
oil withdrawals may therefore be considered tentatively as oil lands, 
although they have not, with the exception of some of the land in 
California, been so classified. In addition to the classifications that 
are reported as withdrawals and restorations in the preceding table, a 
direct classification as oil land of 42,097 acres in the Blackfeet Indian 
Beservation, Mont., has been made. Examinations of lands in sadi 
reservations are frequently made for the information of the Office of 
Indian Affairs in its administration of Indian lands. Mineral classifi- 
cation of certain oil lands within the Northern Pacific land grant have 
been reported to the Commissioner of the General Land Office, but 
these lands are a part of the outstanding oil reserves and are included 
in the table given above. 

The classification of oil-shale land in Utah was continued in 1916. 
and large areas have been added to the classified mineral lands. 
Field examination by the Survey during the four seasons of 1918-1916 
has shown that the potentiality of the oil shale of this region as a 
source of petroleum is enormous. Tliere is also locked up in these 
shales a vast amount of nitrogen which can be recovered as a by- 
product in the refining of the shale and used in the manufacture of 
fertilizers, explosives, etc 





Classification of oil-shale land, fiscal year 1916-11, 


in acres. 






State. 


Out- 

standing 

JulylTlMfi, 

(mliieral). 


ClassLQed during 
fiscal year. 


Outstaodiitt 
Jimeao^unr. 




Hineral. 


NOD- 

mlDflral. 


lOnenL 


Nod. 
BlDtnL 


Ookndo. 


893,418 
112,960 
460,108 


3,000 
2,827,709 




896,018 

3,085,915 

400;i08 




XJtMh 


• 4,744 


4,7M 


lV<v««nlll«r. . 


, r, 




"/'"""■■••• 












1,406,471 


3,680,300 


4,744 


8,908,080 


4,744 



• Radassiflcation of area previously olassifled as mliMnl land. 
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Applications for clasHficaUon. — During the year the Survey re- 
oeiyed 27 applications for classification of withdrawn oil lands as 
nonoil land. At the beginning of the year there were also pending 
three applications for classification as to oil, making a total for the 
year of 30 cases. Six of these were approved and the lands were 
restored to entry; 18 were disapproved for the reason that the lands 
were included in an outstanding oil reserve and the data on file 
indicate that the lands are valuable for deposits of oil, or because 
no detailed information is available to the Survey to prove that they 
are nonoil land, and the data submitted by tiie applicants were 
rejected because the evidence submitted did not show that the land 
is nonoil land and could not be used as a basis for nonoil classifica- 
tion. At the end of the year there remained pending six application& 

FK0S7HATX. 

Regvlationa. — ^There has been no change in the procedure affecting 
the classification of phosphate lands. Under the regulations defining 
phosphate lands, adopted by the Survey in 1912 to guide its recom- 
mendations for withdrawal and restoration, lands underlain by de- 
posits containing less than 30 per cent of tricalcium phosphate are 
considered nonmineral lands. Phosphate beds that are from 1 foot 
to 6 feet or more in thickness and contain 70 per cent or more of 
tricalcium phosphate are held to depths ranging from zero along 
the outcrop to the maximum of 5,000 feet in direct ratio to the varia- 
tion of the thickness of the bed from 1 to 6 feet. For beds containing 
less than 70 per cent of tricalcium phosphate the depth limit varies 
from zero to the depth of a 70 per cent bed of any given thickness 
in direct ratio to the variation in tricalcium phosphate content from 
80 to 70 per cent. 

Withdrawals and restorations. — During the year, as in previous 
years, field examination has been made to obtain information regard- 
ing the phosphate character of public lands in order that the non- 
phosphate areas might be eliminated from the phosphate reserves 
and newly discovered phosphate areas might be included. Phosphate 
work was carried on in Idaho, Montana, Utah, and Wyoming, but 
the results of these investigations were not assembled by the end of 
the year, and no action has been taken. As a result of the work 
new withdrawals and restorations will be made as soon as the field 
work is compiled and the data made available. No withdrawals have 
been made during the year, and only one restoration, including 80 
acres in Florida, has been approved. 
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Phosphate withdratcals and restorations, fiscal year 1916-17, in acrcB, 



St»te. 


With- 
drawals 
outstaod- 
ingJuIyl, 
1916. 


RMtora- 
191^5'. 


With- 

drswab 

oatstand- 

lac Jane am 

1917. 


Florida 


119,817 
966, 3n 
119,227 
302,465 
998,592 


80 


119,737 
966,377 


l^^ho . , 


Montana --.. 




119,227 
302.465 


Utah 




Wyoming 




fS,m 








2,506,478 


80 


2,sa(,w 



Classifications, — Indian lands, such as those included in the Fort 
HaU Indian Eeservation, Idaho, and in the Shoshone or Wind River 
Indian Eeservation, Wyo.5-are not public lands, and therefore such 
lands can not be withdrawn. Examinations of lands in such reser- 
vations are frequently made for the information of the Office of 
Indian Affairs in its administration of them. If these examinations 
are made for the purpose of determining whether or not the lands 
contain phosphate, the results are transmitted not as withdrawals 
or restorations but as classifications either as phosphate or non- 
phosphate lands. Mineral classifications of certain phosphate lands 
within the Northern Pacific land grant have been reported to the 
Commissioner of the General Land Office, but these lands are a part 
of the outstanding phosphate reserves and are included in the table 
given above. 

In addition, therefore, to the classifications that are reported as with- 
drawals and restorations in the preceding table, direct classifications 
of lands in the Fort Hall Indian Reservation, Idaho, and the Wind 
River Indian Reservation, Wyo., have been made as indicated in the 
following table : 

Phosphate classifications of Indian lands outstanding June SO, 1917, in acres. 



state. 



Phosphate 



phateland. 



Idaho 

Wyoming.. 



4,060 
30,570 



17,440 
85,515 



24,656 



102, K5 



Applications for classification, — During the fiscal year the Survey 
received five applications for classification of withdrawn lands as 
nonphosphate land. Two of these were approved and the lands re- 
stored to entry ; two were disapproved because the data on file indicate 
that the lands are valuable for deposits of phosphate or because no 
detailed information is available to the Survey, and the evidence 
submitted by the applicants was not sufficiently definite to be used as 
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a basis for a n<Hiphosphate classification; and one remained pending 
at the end of the year. 

P0TA8K. 

Field work in search of commercial deposits of potash was con- 
tinued by the geologic branch of the Survey during the fiscal year, but 
no new areas were found on the public lands. No new areas were 
withdrawn, and no changes were made in the two existing potash 
reserves in California, Searles Lake, and Panamint Valley, aggregat- 
ing 91^07 acres, or in the potash reserve of 39,422 acres at Columbus 
Marsh, Nev. 

XZTALLZrSBOUB LAVD8. 

The act of February 26, 1895 (28 Stat, 683), made provision for 
classifying the lands within the Northern Pacific Railroad grant in 
certain land districts in Montana and Idaho with respect to their 
min^:til or nonmineral character, the work to be done by commis- 
sioners appointed for the purpose. The classifications made in many 
areas were unsatisfactory, and a reclassification was provided for in 
the sundry civil act of June 25, 1910 (36 Stat, 739). At the request 
of the General Land Office the work is being done by the Geological 
Survey. Field examination of these lands was first undertaken by 
the Survey during the field season of 1910. The work has been con- 
tinued during subsequent years, and field examination of all lands 
thus far listed to the Survey for examination and report has been 
completed and the classification furnished to the Commissioner of the 
General Land Office. 

Lands in Northern Pacific Railroad yrant in Idaho and Montana t^asHfledt 
fiscal years 1911-1917, in acres. 



State. 


Classlflcatioii. 


1011 


1012 


1013 


1014 


1016 


1016 


1017 


Total. 


Tdahff 


Mineral 

Nonminerftl... 

lOiiera 

Nonmineral... 

Mineral 


45,645 
00,712 


10,444 
53,055 


1,000 
i.'znn 










65,780 
145,445 




:::::::! 




478 














138,357 


72,100 2,200 


1 


478 


^^^^ 


211,234 







A.A20 


If ontAiM 


130, 3«6 
21,802 


1,134 19.800 


480 


158,420 
180,340 




83,081 


56,570 


7,09« j 7;0li 


2,220 


160 




162,188 


85,115 85,870 


8,176 j 14,540 


2,220 


160 


347,778 


^dsho tnd MontAnft , 


176,031 
112,514 


20,278 1 20,800 
137, 03« 1 M,770 


480 
7,600 


6,620 
7,011 






224,218 
334,794 




2,707 


160 




288,545 


157,314 1 87,570 


8,176 


14,540 


2,707 


160 


560,013 



In addition to the above work a supplemental report was furnished 
to the Secretary of the Interior covering certain manganese areas 
examined by the Survey in 1915. The entire area included in the 
Gila Indian Reservation, Ariz., was examined as to the mineral char- 
acter of the lands in the reservation, but a report has not yet been 
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furnished to the Commissioner of Indian Affairs, as the chemical 
work on the mineral specimens collected in the field has not been 
completed. 

WithdrawcHa. — No new areas were withdrawn and no change was 
made in the mineral-land withdrawal of 8,507 acres in Arizona. 

HTDROORAPHIC CLASSIFICATION. 
WATEB POWZB. 

Withdrawals and restorations. — ^The classification of the public 
lands with relation to their value in connection with water-power de- 
velopment was continued during the year, the withdrawals bmg 
made under the authority conferred by the two acts of Jime 25, 1910 
(86 Stat., 847; 36 Stat, 855, 858), and the act of August 24, 1912 (37 
Stat, 497). On July 1, 1916, the area included in outstanding with- 
drawals was 2,852,652 acres. During the year 156,853 aores addi- 
tional were withdrawn, and 79,908 acres previously included in 
power-site reserves were restored to the public domain. On June 80, 
1917, the total area withdrawn in connection with water power was 
2,429,097. 

Power sites withdrawn, restored to entry, and outstanding, flacal year 1916^, 

in acres. 



Stote. 



Withdrawals 
outstanding 
July 1, VM. 



New with- 
drawals, 
1W6-17. 



Restorations. 
1916-17. 



Withdrawals 
ootstaodtatf 
Jtmaao^int. 



Arkansas.... 

Arisona 

aOifornia... 

Colorado 

Idaho 

Michigan.... 
MlnneaoU... 

Montana 

Nevada 

Nebraska... 
New Mexico. 

Oregon 

Utft 

Washington. 
Wyoming... 



190 

60,300 

23,854 

835,701 

as6,ooo 

378,670 

360,745 

1,340 

13,300 
171,801 

96,153 
781 

18,577 
961,676 
451,217 
108,503 

87,165 



3,852,653 



37,173 
8,323 
3,124 
3,987 



536 



1,3 



40,705 
66,406 

760 
5,437 

704 



156,368 



03,640 

407 

380 

1,288 



8,130 



680 
764 
4,553 
240 
066 



191 

01,800 

2^854 

800,83« 

964»006 

376, m 

983, 4M 

1,9« 

12,8» 

164»S7 

97,361 

761 

447,491 

118,780 
86,901 



79,906 



^«^« 



Water-power designations, — The act of June 20, 191C (36 Stat, 
557), enabling Arizona and New Mexico to enter the Union as States, 
reserved to .the United States all lands actually or prospectively 
valuable for power sites so far as ascertained and designated by the 
Secretary of the Interior within five years after the proclamation of 
the President declaring admission of the new States. The five-year 
period terminated February 14, 1917, for Arizona and January 6, 
1917, for New Mexico. No designations were made prior to the cur- 
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rant fiscal year, though investigaticms and surveys preliminary to 
designation had been in progress for several field seasons. Prior to 
the expiration of the five-year period referred to, however, desig- 
nations were made covering all lands Iq the two States believed to 
be actually or prospectively valuable for power sites, the areas being 
764,438 acres in Arizona and 201,000 acres in New Mexico. Such 
of these lands as were not otherwise withdrawn were also included 
in power-site reserves under appropriate acts of Congress. 

The act of June 9, 1916 (39 Stat, 218), revesting in the United 
States title to lands held by the Oregon So Califomilk Railroad Ca, 
provides for the classification as ^^ power-site lands '' of the revested 
lands found to be chiefly valuable for water-power sites. During the 
fiscal year 31,765 acres of power-site lands in Oregcm were classified 
under this act, and such of them as were not otherwise withdrawn were 
included in power-site reserves under appropriate acts of Congress. 

AppUoations for reclassification. — ^At the beginning of the fiscal 
year 12 applications for the reclassification of lands included in 
power-site reserves were awaiting action, and during the year 78 
were received, making a total of 90 cases. Action was taken on 72 
cases, leaving 18 pending at the end of the year. 

Right of way (tppUcations. — Departmental regulations of January 
6, 1913, under the act of Congress approved March 4, 1911 (86 Stat, 
1285, 1263), and of March 1, 1913, under the act of Congress approved 
February 15, 1901 (31 Stat, 790), charge the Geological Survey with 
important administrative duties in connection with applicaticms toit 
rights of way over the public lands for purposes related to the de- 
velopment of water power. Such applications, when received in 
proper form at the General Land Office, are forwarded to the Survey 
for consideration of such matters as relative priority of applications, 
incompatibility of works, relative beneficial utilization of resources, 
and the engineering and economic features involved in the applica- 
tions and permits. If the approval of an application is found to be 
compatible with the public interest, a draft of agreement is pre- 
pared, and a report is made to the Secretary of the Interior on the 
circumstances in the case. This agreement, after execution by the 
applicant and issuance of the permit by the Secretary of the Interior, 
defines the conditions under which the power is to be developed, the 
tenure of the site, and the provisions for the protection of the public 
interest as regards distribution of output, rates, and service. 

During the year favorable reports were rendered on 14 applica- 
ticms for permit under the act of February 15, 1901, involving the 
development of 4,223 continuous horsef)ower and the construction of 
194 ndles of transmission lines. Favorable reports were also ren- 
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dered on five applications for grants under the act of March 4, 1911, 
for right of way for 49 miles of transmisEdon line. 

In pursuance of the Secretary's instructions of August 24, 1916, 
26 permittees under the act pf February 15, 1901, and grantees under 
the act of March 4, 1911, were called cm for reports of their opera- 
tions during the calendar year 1916. The reports received show 
tliat public lands under permit or grant from the Secretary of die 
Interior were used during the year for the generation or transmisdon 
of about 1,200,000,000 kilowatt-hours of electric energy, the equiva- 
lent of 166,000 continuous horsepower. 

In addition to applications for rights of way for hydroelectric 
development, a large number of applications of otiier types are ro- 
f erred to the (Geological Survey for consideration and report These 
embrace applications for rights of way for railroads, under the 
acts of March 8, 1875 (18 Stat, 482), and March 2, 1899 (30 Stat, 
990), affecting public lands and Indian reservaticms, respectively, on 
which report is made as to whether or not the construction of the 
railroad will interfere with power or irrigation development om 
streams in the vicinity of the right of way; applications for rights 
of way for irrigation uses, under the act of March 8, 1891 (26 Stat, 
1095), on which report is made as to interference with power devel- 
opment, the feasibility of the project, and other features; applica- 
tions for rights of way across national forests for mining, milling, 
and municipal purposes, under the act of February 1, 1905 (88 
Stat, 628) ; and a variety of miscellaneous applications for dcxnestie, 
mimicipal, mining, and railroad water supply. 

Applicatiom for righU of way, fUoal year 1916-17. 



Clan. 


Fttndinf 


Bee8tT«d 
1016-17. 


Aetodon 
m6-17. 


10177 


RanroAd: Acts of ConneM apnrovad Hbt. 3. 1875 (18 Stat, 482), 
May 13, 1898 (30 Stat, 409:^W. 2, 1890 (io Stat, 99qV.eto...'. 

Irrlgi&iaQ: Acts of Confren approved ICto. 8, 1801 (26 Stat, 
l^,andMayll,1808(30 8fir4O4J,eto.... 

Pofwer. Acts of CoDfxess avpfOTed F«b. 16, 1901 (81 Stat, 700), 
Mar * 1911 pw fltM , i™ri2S3), ete '....:. 


28 
94 
88 

IS 


80 

110 

96 

108 


77 
197 

90 

114 


16 


lOaceUaneoas: Act8ofC<mgre8Bappro7«dJaii.31,1806(a8Stat, 
835), Hay 21, 1896 (20 Stat. 12?), Jan. 18. 1897 (29 Stat^ 404), 
May IL ft08'(808tat,404),kW). is. 1001 (fa Stat. 790), ]^b. 1 
1905 (8^ Stat, 828), liar. 4, 1011 (36 Stat, 1235, ifes), etc 


7 


Total number of applicationa for original oonstderation. .. 

kAAMtwuA ftnnltAAtlafU ftw rMWnMdentian 


08 
88 


821 
98 


847 
87 


72 







iBmieATzov. 



Reservoir withdrawals. — ^A number of reservoir sites, valuable 
principally for the storage of water for irrigation, have been ex- 
amined by the Greological Survey, and, on its recommendation, the 
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lands they include have been withdrawn from entry. There was no 
change in the status of such withdrawals during the fiscal year. The 
following table shows the area of such withdrawals outstanding: 

Reservoir sitei outstanding June 30, 1917. 

ACTM. 

Arizona 28, 040 

Montana 9. 080 

North DakoU 1, 509 

Oregon.. 10. 619 

Washington 35 943 

80.251 

Carey Act segregations. — During the year four proposed segrega- 
tion lists under the Carey Act were received for report as to available 
water supply, general feasibility of plan of reclamation, and mineral 
character of the lands. One such list was pending report on July 1, 
1916. Reports on all these lists had been submitted before the end 
of the year, and supplvimental reports on five other lists were also 
furnished. 

Irrigation projects. — ^The Geological Survey, by instructions of the 
Secretary of the Interior dated March 15, 1913, furnishes to the 
Commissioner of the General Land Office information relative to the 
available water supply and the feasibility of irrigation projects whose 
water rights or shares are presented as evidence of compliance with 
the requirements of the desert-land act. During the year 87 such 
cases were received, and 61 were carried over from the preceding 
year. Of these 138 cases 72 were reported on and 66 were pending 
June 80, 1917. Supplemental reports were rendered on 10 cases. 

KVLASGXD KOXESTXADS. 

Classification of lands under the enlarged-homestead acts of Feb- 
ruary 19, 1909 (85 Stat., 689), June 17, 1910 (36 Stat, 531), June 18, 
1912 (37 Stat, 182), March 3, 1915 (38 Stat, 953), and March 4, 
1915 (88 Stat, 1162), was continued during the year. These acts 
are now applicable to 14 States. As a result of the investigations of 
surface and underground water conditions, designations during the 
fiscal year have added a large area of land to that previously 
classified. 
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Bnlarged'fiomestead deHgnoMwu, fiscal year 1916-17, in acroM. 



state. 



Ontstanding 
July 1, 1916. 



Uaoa 
me-17. 



Canoella- 

tioos 

1910-17. 



JODB SO, IW 



Aiisona 

California 

Colorado 

Idaho: 

Sections 1-5 only. 
Section 6 

flUM 

Montana 

Nevada 

NewMexioo 

North Dakota 

Ontton 

South Dakote 

Utah: 

Sections 1-^ only 
Section 8 

Washington 

Wyoming , 



25,125,356 
4,875,197 
25,026,022 



9,754,609 
124,828 



218,602 

2,387^251 

947,321 



180,901 
2,873 



13,750 



L7B2 



25,339,00 
7,211,448 
26,060,469 



10,04S;6n 
194,909 



9,879,437 

372,684 
48,502,807 
46,306,197 
25,46lC032 
0,560,710 
17^874,712 
14,426,102 



7,150,736 
1,274,124 



203,774 

05,456 
1,018,116 



8,289,319 

1,934,493 

122,082 

1.060,797 



374,876 
68^173 



6,625 1 10,l«7.58i 



468^130 
49,520^216 
46,901,70 
28,748,40 

17,08^791 
W,4fi5^9» 



678 



8,424,860 



442,549 



38,790 
8,038 



47,718 



7,486,322 
l,a3.3«0 



5,196,302 
20,574,410 



250,842 
1,110,160 



22,606 



5,447,144 
21,870,874 



262,612,817 



13,138,851 112,807 



375,688,881 



The general provisions of the acts, which apply in all 14 States, 
permit the entry by one person of 820 acres of " nonmineral, non- 
irrigable, unreserved, and unappropriated surveyed public lands 
which do not contain merchantable timber.'^ As a prerequisite to the 
allowance of such entry, the land must have been designated by the 
Secretary of the Interior as not being, in his opinion, " susceptible of 
successful irrigation at a reasonable cost from any known source of 
water supply." Under the provisions of sections 6 of the acts of Feb- 
ruary 19, 1909, and June 17, 1910, applicable in Utah and Idaho only, 
the Secretary may further designate lands which do not have upon 
them '' such a sufficient supply of water suitable for domestic pur- 
poses as would make continuous residence upon the lands possible," 
and entrymen upon such lands are relieved of the necessity of resi- 
dence. By the act of March 3, 1915 (88 Stat, 956), the enlarged- 
homestead act was amended so as to permit, under certain conditionfl^ 
an additional entry, though final proof had already been submitted 
on the original entry. 

A seventh section was added to the enlarged-homestead act of Feb- 
ruary 19, 1909, by the act of July 3, 1916 (39 Stat., 344), which per- 
mits an additional entry for land not contiguous to that originally 
entered after submission of final proof on the original entry. Under 
this section residence is required on the additional entry in con- 
formity with the homestead laws except where the additional entiy 
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lies within 20 miles of the original homestead and the prospective 
entryman still owns and resides upon his original homestead, in 
which case no residence upon the additional entry will be required. 
The act applied to all States affected by the general provisions of 
the enlarged-homestead act except Idaho, but by the act of September 
5, 1916 (39 Stat., 724), the act of June 17, 1910, extending the pro- 
visions of the enlarged-homestead act to Idaho, was amended by 
adding thereto a section 7 identical with that added to the 1909 act 
m July 3, 1916. 

Ncmcontiguous entries imder section 6 of the enlarged-homestead 
act are not permitted under these acts. 

The enlarged-homestead acts of February 19, 1909, and June 17, 
1910, were further amended by the act of February 20, 1917 (39 Stat., 
926), which provides that a homesteader who has received patent to 
an area of less than a quarter of a section may make entry and obtain 
title under these two homestead acts, " for such an area of public 
land as will, when one-half of such area is added to the area of the 
lands to which he has already obtained title, not exceed one quarter 
section." Under this act additional entries can be allowed in the 
cases mentioned without the necessity of the land in the original 
homestead being designated as subject to entry under the enlarged- 
homestead act 

Under the act of February 20, 1917 (Public 340), any person who 
prior to the passage of the act entered under the homestead laws 
lands included in a ceded Indian reservation and paid therefor a 
price equivalent to or greater than $4 an acre is entitled to the benefits 
of the homestead law as if such entry had not been made. The 
privileges of this act extend only to persons who have submitted final 
proof on the land previously entered and paid the entire purchase 
price therefor. Any such person may enter land under the enlarged- 
homestead act where the proposed additional entry only has been 
designated as subject to such entry and without the necessity of the 
ceded Indian lands in the original homestead being designated. 

Designations under the enlarged-homestead acts are made either 
in large, compact areas, as a result of field investigations covering 
rather large districts, or in small units, as a result of investigations 
made at the request of prospective entrymen. These requests are 
referred to as enlarged-homestead petitions. The passage of the 
act of March 4, 1915 (88 Stat, 1162), which provides that a prefer- 
ence rig^t of entry in the event of designation can be procured by 
filing an application at the local land office of the district in which 
ttie lands are situated, has led to a very large increase in the number 
of applications received. 
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Action on petitions under the enlarged-homestead acts, fUoal year 1916-17, 





Pend- 
ing 
July 1, 
1916. 


Re- 
ceived 
191&- 
17. 


AcUon taken, 1916-17. 


Pend- 
ing 
June 30, 
1017. 


Cases 




All 


Part 
desig- 
nated. 


Re- 
fused. 


Re- 
caUed. 


TotaL 


recon- 
sid- 
ered. 


Arizona 


112 

610 

997 

1,064 

13 
1,055 

43 
948 

78 
156 
445 
845 
114 
549 


102 
774 

1,358 
050 
430 

1,664 
14 

1,104 
417 
397 
720 
338 
230 
835 


67 

945 
964 
302 
401 
1,392 


10 
9 

36 

11 
3 

79 


46 

25 

86 

20 

3 

331 

2 

151 

22 

49' 

149 

7 
123 


1 

27 
37 
129 

1 
39 

hi' 

9 

17 
8 
48 

ii* 


114 

1,006 

1,132 

462 

406 

1,841 

2 

1,222 

304 

53 

750 

535 

124 

915 


100 

387 

1,223 

1,^ 

35 

878 

55 

830 

191 

500 

415 

548 

220 

460 


1 


Oaifornla 


IS 


Colorado 


43 


Idaho 


19 


Kansas 

Montana 

Nevada 


17 
253 


New Mexico 


992 
361 
32 
657 
326 
115 
759 


18 
12 

4 

36 
12 

2 
22 


17 


North Dakota 


15 


Oregon 

South Dakota 


3 
20 


Utah 


15 


Washington 


4 


Wyoming 


33 








7,038 


9,039 


7,223 


244 


1,013 


388 


8,868 


7,200 


«4 



A set of maps of the States affected, showing areas designated 
under the enlarged-homestead acts and the status of designations on 
June 30, 1917, has been printed. 

BTOCX-BAISIVG K0MX8TEAO8. 

The stock-raising homestead law, approved December 29, 1916 
(39 Stat., 862), authorizes the Secretary of the Interior to d^ignate 
unreserved public lands in any of the public-land States, but not in 
Alaska, as " stock-raising lands." 

The lands to be designated are those whose surface is chiefly valu- 
able for grazing and raising forage crops, which do not contain 
merchantable timber, are not susceptible of irrigation from any 
known source of water supply, and are of such character that 6^ 
acres is reasonably required to support a family. The classification 
of these lands will be made by the Survey on the basis of data now 
available or to be collected by field parties. 

Before June 30 nearly 62,000 applications to enter lands under this 
act were received in the local land offices, involving about 24,000,000 
acres. These applications were distributed by States as follows: 

Applications under the stock-raising homestead law, fiscal year 1916-17, 





Number of 

•fiSiJr 


Area in acres. 




Number of 


AieainMNi. 


Arfsona 


1,831 

5,767 

4,308 

80 

11,885 

309 

150 

13,390 


660,064.01 

1,043,238.04 

3,305,510.37 

1,808,447.77 

10,071.80 

3,793,860.66 

27,30a77 

78,185.47 

6,730,558.55 


North Dakota 


700 

S3 

4,533 

4,183 

1,780 

830 

10,106 


211,866.98 

13,S3Bia 

1,606,882.88 

1,400,47LM 

081,63LeO 

374.553.61 

4.176» 067.67 


California 


Olrlfthnn^a 


Colorado 


OreffOD 


Idaho 


South Dijcota 


KaiiffBff 


Utah 




WAshington . . . 


Nebraska 


Wyoming .!!."' 


Nevada 




New Mexico 


61,000 


38,063,456.16 





Digitized by 



Google 



ULND-CLASSIFIGATION BOABD. 167 

Only a small proi)ortion of these cases were transmitted to the 
Survey during the year. 

No appropriation was made for the administration of this law 
until the last month of the fiscal year, and it was therefore not pos- 
sible to classify any lands under the act, as field examination will be 
required in a majority of the cases before classification can be made. 
Plans were made, however, before the funds became available, for 
the employment, organization, and equipping of a field force, and 
considerable work was also done in collecting such information as 
could be obtained by correspondence with the applicants. 

PITBLZO WATEX SE8EBTX1. 

The litigation before the department over the validity of the with- 
drawals for public water reserves, which has been proseputed in the 
past more or less vigorously, presumably in the interest of large 
?tock owners in various arid parts of the West, has been effectively 
terminated by section 10 of the stock-raising homestead act of Decem- 
ber 29, 1916 (39 Stat, 862). Under this section the creation 
of public water reserves by Executive order under the act of June 
25, 1910 (36 Stat., 847), is expressly recognized as being within the 
authority then granted to the President. 

Immediately after the enactmenit of the stock-raising homestead law 
the scope of the investigations undertaken to locate lands principally 
valuable for stock-watering places, which control grazing privileges 
on public lands, was greatly enlarged. One of the first steps taken 
was the making of arrangements with the General Land Office where- 
by a large number of requests for field examinations have been 
made in cases covered by the cooperative agreement with that bu- 
reau. In addition to data contained in reports submitted in response 
to these requests, it is expected that the investigations of stock-rais- 
ing homesteads being made by the Survey will jrield a large amount 
of data during the next year, on the basis of which, it is probable, 
a large number of water reserves will be created. 

At the present time over 900 watering places consisting of springs, 
creeks, and other sources of water supply have been considered and 
approximately 850 of these are now included in public water reserves. 
During the year 11,934 acres have been withdrawn and 3,498 acres 
have been restored, making a net increase of 8,486 acres in the area 
withdrawn. 
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PuhUo water reterveM u?iihdraum from entry and restored to entry^ MoA 

year 1916-17, in acres. 



State. 



ArlioDa 

CalUbmia.... 

Colorado 

Idaho 

Montana 

Nevada 

New Mexico.. 



Uti 

Washingtoo.. 

Wyoming. 



With- 

drawaii 

outstanding 

1916. 



0,903 
49,84« 
480 
6,170 
1,040 
4,336 
1,440 
3,500 
33,987 



88,651 



193,372 



Newwlth- 
drswalt, 
1016-17. 



3,616 
3,788 



1,040 
3,364 



846 
160 



40 
3,380 



11,034 



1016-17 



160 



178 
160 



3,000 



Witt- 



June 10k 
1017. 



7,210 

13,837 

41 
83,8n 



3,406 



aoi,iw 



FXTBLICATION B&ANCH. 

DIVISION or BOOK PUBLICATIOK. 

8Z0TI0V or TEXTS. 

During the year 68,411 pages of manuscript were edited and pre- 
pared for printing, and proof sheets for 23,162 final printed pages 
were read and corrected, this work involving the handling of 5,860 
galley proofs and 29,273 page proofs. Indexes were prepared for 
78 publications, covering 15,139 pages. A third edition of the pam- 
phlet " Suggestions to authors," by G. M. Wood, editor, and a pam- 
phlet entitled ^^ Extracts from the Style Book of the Grovemment 
Printing Office," compiled by Mr. Wood, were issued during the year. 

At the end of the year eight persons were employed in this section. 
The water-resources branch has continued to render special assist- 
ance in copy preparing and proof reading. 

8Z0TI0V or ILLVBTBATIOVB. 

The number of illustrations prepared was 3,563, comprising 190 
maps, 728 photographs prepared for reproduction, 834 diagrams and 
sections, 1,580 paleontologic drawings and photographs, and 231 
miscellaneous illustrations. The illustrations sent to the printer 
were reproduced by chromolithography, photolithography, the four- 
color process, halftone engraving, zinc etching, wax engraving, and 
cuts already engraved, a total of 1,515 subjects. Proofs to the num- 
ber of 2,087 were examined. Electrotypes of 57 cuts were furnished 
to outside applicants. At the end of the year material for illustrating 
38 reports was in preparation. 

DIVISION OP DISTRIBUTION. 

The section of distribution, which had previously been a part of 
the division of book publication, was designated the division of dis- 
tribution September 1, 1916, with R. C. Shels6 as chief. 
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Editions of 203 new books and pamphlets, 46 reprinted books and 
pamphlets, 5 new geologic folios, 14 new geologic maps, 86 new ot 
revised topographic maps, 140 reprinted topc^aphic maps, 9 new 
photolithographed maps, and 4 reprinted photolithographed maps, 
making a total of 507 publications, were received during the year. 
Many other special pamphlets and forms prepared for administra- 
tive use were received and distributed. 

The total units of all publications received numbered 710,749 books 
and pamphlets, 21,758 folios, 1,782 geologic maps, 781,644 topo- 
graphic maps, a grand total of 1,515,878. 

The division distributed 607,101 books, 21,285 folios, and 676,526 
maps, a total of 1,304,862, of which 29 books, 17,551 folios, and 475,- 
036 maps were sold. The total amount received and deposited in 
the Treasury as the result of sales of publications was $35,888.79. 
The sales of topographic and geologic maps amounted to $88,952.84, 
of topographic and geologic folios to $1,388.80, and of books to 
$52.65. The division received and answered 104,070 letters. 

DIVISIOK OF MAP EDITINa. 
8X0TI0V OF GBOLOGIO MAPS. 

The publication of the maps and illustrations of folios continued 
under the direction of George W. Stose, geologist, in charge of this 
section. 

The five folios completed this year are numbered 202 to 206. Of 
these the Detroit folio covers five quadrangles (Wayne, Detroit, 
Ghrosse Pointe, Bomulus, and Wyandotte, Mich.), in which there are 
several large cities with institutions of higher education and many 
important industries based on natural resources, so that the folio will 
be of much interest to the community. Three other folios cover two 
quadrangles each (Eureka Springs and Harrison, Ark. ; Leavenworth 
and SmithviUe, Mo.-Kans.; Colorado Springs and Manitou, Colo.). 
In the Colorado Springs folio are described and illustrated Colorado 
Springs, Manitou, the Garden of the Gods, Monument Park, and 
Pikes Peak, and this folio will therefore be in large demand by trav- 
elers as well as by local residents. 

At the end of the fiscal year the maps and illustrations of the Dem- 
ing (N. Mex.), Colchester-Macomb (111.), and Newell (S. Dak.) 
folios were completed, and the texts were well advanced. The maps 
of the Herman-Morris (Minn.) folio were ready to be printed and 
the illustrations were completed. The maps of the Elkton-Wilming- 
ton (Md..Del.-Pa.-N. J.), Black Hills (S. Dak.), and Syracuse-Lakin 
(Kans.) folios were partly engraved. The Black Hills folio covers 
four quadrangles, and part of the same area is also represented on a 
larger scale in greater detail. Maps of several other folios and re- 
ports were drawn and partly prepared for publication in this sec- 
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tion during the year. In addition to the work on folios the Hiaps, 
sections, and other illustrations for fifty Survey reports were crit- 
ically reviewed by the geologist in charge of the section. 

SEGTIOV OF TOFOGRAPHIO KAF8. 

At the beginning of the year 149 topographic maps were on hand 
for publication, and the accessions during the year were 78, making 
a total of 227 maps. Of these, 2 (Lynn, Ind.-Ohio, and Seiad, Cal.) 
were withdrawn for additional field work, 2 (Capon Bridge and 
Berry ville, W. Va.) were printed for office use only, 93 have been 
published. 111 are in process of engraving and printing, and 19 (of 
which 12 have been edited) have not yet been transmitted to the en- 
graving division. Of the 95 maps published (see list, pp. 31-32) 86 
are new engraved maps and 9 are photolithographs. The following 
statement shows the comparative status of map editing and map 
publication on June 30 for the last seven years : 

Progress of map publication for seven years ended June SO, 1917, 



1911 



1912 



1913 



1914 



1915 



191ft 



1917 



Published during th« year 

In process of engraving and printing. 
In band for engraving 



114 
65 
102 



101 
80 
105 



102 
00 
114 



107 
87 
91 



153 
97 



98 
111 
19 



• Preparation ol manuscripts from 1916 surveys delayed by war wwk. 

The manuscripts edited during the year comprise 108 maps pre- 
pared for engraving, 3 maps for photolithography, 196 maps or 
sheets for the illustration of 30 Survey reports, and corrections for 
227 maps about to be reprinted. The proof read comprises 84 new 
topographic maps, 5 maps engraved and printed under contract, and 
corrections to 104 old maps. The index maps for 9 circulars of the 
series 9-323 were revised and reprinted, 20 of the State circulars were 
revised and reprinted, as was also the wall index map of the United 
States. 

The decisions of the United States Geographic Board have been 
grouped by States and counties', and a list in this form, without the 
descriptions, has been prepared for publication. A revision of Bul- 
letin 299, Geographic dictionary of Alaska, has also been in progress 
and is far advanced*. Six men were continuously employed in the 
section. 

DIVISION OF ENGRAVING AND PRINTING. 
TOFOORAPHIO MAPS AND OEOLOOIO FOLIOS. 

During the fiscal year 86 topographic maps were engraved and 
printed; other editions were 7 photolithographed State maps and 2 
photolithographed topographic maps of Willamette Valley, making 
a total of 95 new maps. 
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C(»Tections were engraved on the plates of 211 mape and 17 were 
in hand for correction. Of the 211 corrected maps, 119 were for 
reprint editions, 59 were in hand for printing, and 33 were corrected 
for other purposes. Four photolithographic State maps were cor- 
rected and reprinted and reprint editions of 21 topographic maps in 
hand at the beginning of the year were completed. 

Of the new and reprinted maps, 239 different editions, amounting 
to 781,644 copies, were printed and delivered to the map room. This 
is a decrease of 25 editions and 146,209 copi^ from the preceding 
year. 

Five new geologic folios were published, of which three were 
double folios and one (Detroit, Mich.) contained five sets of geologic 
oiaps. State editions of two folios, an octavo edition of one folio, 
and a field edition of one folio were issued during the year. Eklitions 
and partial editions amounting to 21,753 copies were printed and 
delivered, an increase of 913 copies over the number printed in the 
preceding year; 1,732 extra areal-geology sheets of the different folios 
were also printed. 

OTUEB GOTSRVMBVT MAP PRINTIVG. 

For the Government Printing OflSce the following items were 
printed and delivered: Illustrations for the annual reports of 
the governor of Alaska, the governor of Hawaii, the Commis- 
sioner General of Immigration, the Commissioner of Indian Affairs, 
and the Superintendent of the Coast and Geodetic Survey, De- 
partment of Commerce Special Publication 40, Department of 
Agriculture Bulletin 460; i-eport of the Federal Trade Conwnis- 
sion tm the price of gasoline; soil surveys of Barbour County Ala.; 
Chickasaw County, Miss.; Dekalb County, Mo.; Dunklin County, 
Mo.; Franklin County, Fla.; Hamilton County, Ohio; Hampton 
County, S. C; Latah County, Idaho; New Castle Coimty, Del.; Rich- 
arscm County, Nebr. ; Schoharie County, N. Y. ; Smith County, Tex. ; 
Washington County, Nebr. ; and Wells County, Ind. ; Bureau of Mines 
Bulletin 107 and Technical Paper 155, American Ephemeris and Nau- 
tical Almanac, 1917, 1918, and 1920 ; Beport on fertilizer industry (64tb 
Cong., 1st sees., S. Doc. 872) ; Beport on development of East Potomac 
Park (6401 Cong., 1st sess., H. Doc 1038) ; Geological Survey Bulle- 
tins 600, 621-B, 621-N, 621-0, 628, 629, 631, 640-J, 641-B,*^ 641-D, 
641-E 641-F, 641^, 642-A, 642-B, 642-H, 661, 666, 667, 66a-A, 
660-C, 661-A, 661-C, 661-D, 661-F, 663; Professional Papers 93, 96, 
97, lOO-B, 101, 108-H; Water-Supply Papers 380, 396, 396, 400-E, 
416, 417, 418, 419, 420, 421, 423, 424, 426-A; Mineral Resources, 1915 
(chapters on coke, coal, and copper) . In addition, the f oUowing sepa- 
rate illustrations were printed and delivered to the Government Print- 
185^*— 17 11 
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ing Office: Diagrams of two bird resenrations, one elk reservation, 
one reservation for the use of natives of Alaska, one reservation for 
wireless-telegraph station, and two national monuments; maps of sii 
national parks; for the Department of Agriculture outline maps of 
the United States by counties, relief maps of the Unit * 1 States, maps 
of the United States and North America (charts), map of the United 
States showing annual precipitation, map of India, and tick eradica- 
tion map; for the Department of Commerce, candle-power scale and 
i-ecord sheet ; for the General Land Office, protractor cliarts and folios 
of the Nenana coal fields, Alaska; for the Forest Service, fire-lookout 
protractor. 

The following work was done for other bureaus and departments: 
For the General Land Office, 1,194 township plats, 579 mineral plats, 
13 State maps showing homesteads, plats of 6 town sites, map of Fort 
Assinniboine Military Reservation, and other miscellaneous work; 
for the Office of Indian Affairs, 158 plats of Indian reservations, maps 
of 6 Indian reservations, plats of 2 town sites, certificates for Indian 
schools, and other miscellaneous work ; for the National Park Service, 
7 automobile guide maps, map showing national parks and monu- 
ments, administrative map of Rocky Mountain National Park, and 
other miscellaneous work; for the Forest Service, maps of 25 national 
forests, 15 recreation maps and fire folders, 2 atlas folios, 4 adm'mis- 
trative maps, 9 proclamation diagrams of national forests, 1 game- 
reserve map, allotment-estimate forms, grazing-data chart, homestead- 
entry plat, map showing standing timber in the United States, index 
map, organization chart, and other miscellaneous work; for the War 
Department, 88 sheets of the Carta de la Reptiblica Mexicana, map of 
Belgium, map of Island of Oahu, 5 Geological Survey topographic 
maps, map of Plattsburg training camp, and other miscellaneous 
work; for the Navy Department, 330 hydrographic charts and 576 
British Admiralty charts. 

Work was also done for the Interstate Commerce Commission, 
Bureau of Standards, Bureau of Mines, Reclamation Service, Bureau 
of Lighthouses, International Boundary Commissions, Department of 
Agriculture, States Relations Service, District of Columbia public 
schools. Weather Bureau, Eight-Hour Commission, Coast and Geo- 
detic Survey, Chief of Engineers, United States Army, Department 
of Commerce, Office of Public Roads and Rural Engineering, and the 
commandant. Fort Myer, Va. This work for various branches of the 
Government amounted to about $97,000, for which the appropriation 
for engraving and printing geologic maps was reimbursed by transfer 
of credit on the books of the United States Treasury. 

Work was also done for the University of Missouri ; Rider Press, 
New York, N. Y.; Eckert Lithographing Co., Washington, D. C; 
International Committee of Young Men's Christian Associations; 
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Edward T. Millar Co., Columbus, Ohio; Univereity of Idaho; State 
of Wyoming; Everett Press, Boston, Mass.; Atchison, Topeka A 
Santa Fe Railway System; International Joint Conmiission; and 
John WUey & Sons, New York, N. Y.; and the money received in 
payment for the work, amounting to $558.65, was turned into the 
Treasury of the United States, to be credited to miscellaneous re- 
ceipts. On requisition of the Government Printing Office, 218 trans- 
fer impressions were made and shipped to contracting printers. 
Under cooperative agreements transfer impressions were furnished 
without charge to the State surveys of New York, West Virginia, 
Illinois, and Massachusetta 

Of contract and miscellaneous printing of all kinds the total num- 
ber of copies delivered was 3,338,028, which required 9,805,217 print- 
ings. The total number of copies printed, including topographic 
maps and geologic folios, was 4,141,425, requiring 14,283,845 im- 
pressions. 

The sales of maps and folios itemized on page 159, together with 
$553.65 of other miscellaneous receipts for map work, aggregated 
$35,889.79, so that more than one-fourth of the amount appropriated 
for engraving and printing the Survey maps was returned to the 
Treasury. 

PHOTOGRAPRIG LABOBATOJIT. 

The output of the photographic laboratory consisted of 18,255 
negatives, of which 3,517 were wet, 2,477 dry, 1,351 paper, 7,959 field 
negatives developed, 621 lantern slides, and 2,330 were made for 
photolithographs; 4,435 zinc plates; 357 zinc etchings; 355 celluloids; 
and 45,910 prints, of which 23,666 were maps and diagrams and 
22,244 were photographs for illustrations. In addition 1,766 prints 
were mounted and 42 lantern slides were colored. 

ADMINISTBATIVE BRANCH. 

EXKCITTIVE DIVIfllON. 

Mails and files. — During the year 273,308 letters were received, an 
bcrease of 7 per cent compared with 1916. Of these letters 26,909 
contained $36,753.88 remitted for Survey publications, an increase of 
14 per cent in number of letters and of $4,740.96 in amount compared 
with 1916. 

The total letter mail sent out from the Survey numbered 566,330, 
an increase of 30 per cent over 1916. The recording, referring, filing, 
Mid mailing of correspondence required the services of nine clerks. 

Personnel records. — The roll of Secretary's appointees numbered 
%4 at the end of the fiscal year, 62 more than at the end of 1916. The 
total number of changes in the personnel was 904, which included 294 
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appointments, 284 separations, 339 promotions, 2 dmoCkmi aai s| 
miscellaneous changes. 

During the year 18,762 days of annual and 2,677 of i 
granted, being 59 per cent of the amount of annual leave and lestbc 
S per cent of the amount of sick leave permissible to grmnt nsdv the 
law ; 4,080 days of leave without pay were also granted. 



DIVISION OF ACCOUNTS. 



A oondensed statement covering the financial tranaactkHis id & 
fiscal year is given below, including disbursements up to AugiiBi 11 
The unexpended balances of that date largely represent oatstandisi 
obligations. 
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LIBRARY. 

During the year the library i-eceived 9,S52 books, pamphlets, ai 
I>eriodicals and 438 maps, a total of 9,790 publications. Curr^it k> 
oeasions were catalogued as received. Titles sent to the Library of 
Ck)ngres8 for printing numbered 589; letters received, 3,768; lettm 
written, 1,926; books collated and bound, 1,625. The loans donL^ 
the year included 5,961 books and 287 maps. This number does mt!\ 
include books consulted in the library by 7,491 readers. * 
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